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LEWIS SAFETY MANUAL

SAFETY POLICY

It is the policy of the Lewis Research Center, herein defined as the Cleveland Center and the
Plum Brook Station, to manage and conduct its research and development operations in such a
manner as to eliminate or minimize all potential hazards and to avoid accidents involving injury
to personnel, damage to property, or loss of research operating time and effectiveness. In addi-
tion it is our policy to eliminate pollution to the atmosphere, ground water, or land and to mini-
mize potential exposure to hazardous materials. The Lewis Research Center will follow all
applicable Federal, State, local, and contractual laws and regulations affecting the safety and
health of its employees. In addition, the Center will adhere to recognized pollution standards,
safety codes, regulations, and standards based on the dictates of sound engineering judgment in
all institutional and R&D operations and activities, including the modification or construction of
facilities.

The review, approval, and surveillance functions of the Lewis Safety Organization (Executive
Safety Board, Area Safety Committees, and panels) have been established to ensure compliance
with good engineering safety practices. Nevertheless, all Lewis employees are charged with
personal responsibility for constant adherence to safety procedures and safe practices. Each
employee must take an active interest in the Lewis Safety Program that has been established
and must take responsibility for following the rules and regulations set forth in this Manual. To
achieve and maintain a safe working environment requires the positive cooperation of both the
employee and the Center. All visitors and contractors shall also be required to adhere to all
safety requirements contained in this Manual.

This Safety Manual is an up-to-date compilation of policies, procedures, proven experiences, and
recommended safety practices for pertinent Lewis Research Center operations. Note that the
technical material and recommendations contained herein represent minimum standards and
practices for the specialized topics being considered. Where appropriate, other acceptable stand-
ards and codes will simply be cross-referenced. Proposed deviations from these procedures and
recommendations must be examined critically and must be brought to the attention of the
cognizant Safety Committee for detailed assessment and concurrence prior to implementation.
Significant deviations will require review and approval by the Executive Safety Board. In every
case, sound engineering is to prevail. As new technical information is generated or becomes
available, it will be added to this Manual if appropriate to Lewis Research Center efforts. In
this way, safe designs and operations will evolve from the best possible base of knowledge and
engineering criteria, thereby resulting in sound risk management.



APPLICABILITY OF MANUAL

The Lewis Safety Manual applies to all Cleveland and Plum Brook Station facilities, equipment,
technical operations, and personnel (employees, contractors, and visitors) and intends to address
organizational elements and personnel in offsite operations as described herein.

If an operation is conducted at the site of or in the facilities of another NASA center or Govern-
ment agency, or in their aircraft or vessels, the safety requirements and approval procedures of
the host center or agency shall govern and are to be complied with. The Lewis employee in
charge must take action on his or her own initiative to ascertain the host organization’s safety
requirements approval procedures and must see that they are fulfilled. The Safety Assurance
Office (SAO) is available to aid and support the offsite operation safety requirements.

If Lewis personnel conduct an offsite operation where there is no host organization, or the host
organization has no formal procedures in effect for safety approval, or the host organization
places all or part of the responsibility for the safety approval process on Lewis, then the opera-
tion shall be subject to the same rules and regulations set forth in this Manual for onsite opera-
tions. All such offsite operations shall require that a Safety Permit Request be prepared in
accordance with Chapter 1 of this Manual, and that it be submitted to the Chief of the SAO for
appropriate safety review and approval.

S.V. Szabo, Chairman L.J. Ross, Director
Executive Safety Board Lewis Research Center
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Chapter 1. LEWIS SAFETY MANAGEMENT AND THE SAFETY PERMIT SYSTEM

1.1
g
1.1.1
1.1.2
1.1.3
1.1.4
N\ I
1.1.5
AN

PROGRAM
Scope

The Lewis Safety Management Program includes a Centerwide Lewis Safety Organi-
zation that provides the technical expertise and the safety orientation necessary to
execute the Program functions and responsibilities; a safety control and accident
reporting system that handles all the potential hazards known to exist at Lewis; a
safety education and training system; and a Lewis safety publication.

Applicability

The instructions of the Lewis Safety Management Program apply to the Cleveland
Center and the Plum Brook Station.

Authority

The authority for the Program is derived from the “NASA Basic Safety Manual®
(NHB-1700.1, Vol. 1-B).

Policy

It is Lewis policy to administer its operations so as to reduce or eliminate all poten-
tial hazards, thereby avoiding undue risk and accidents that can result in loss of life,
injury to personnel, damage to property, or loss of research operating time and
effectiveness. To this end, a definite, comprehensive Safety Management Program
encompassing every applicable phase of Center activity shall be established and imple-
mented. Using the dictates of sound engineering judgment, Lewis will follow recog-
nized safety codes and standards in all operations, including the modification or
construction of facilities.

General Considerations

The Lewis Safety Management Program must consider both the Lewis safety
environment and basic safety management.

The Lewis safety environment.—Safety considerations at the Center are many and
complex as a result of the following:

(a) The diversity of R&D operations in propulsion, power, and energy-related
research

(b) The potentially hazardous character of the madterials, fluids, test equipment, and
processes involved

(c) The continual turnover of experiments and the constantly changing nature of
research test operations
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1.1.6

(d) The range and depth of the technical competence that is required to manage a
safety program in such an environment

Basic safety management.—For effective operation, Center safety management must

provide

(a) The means of identifying, locating, and eliminating or controlling all potential
hazards known to exist at Lewis

(b) The means of establishing and maintaining such employee safety data as specific
hazard exposure, training, medical examinations, accident reports, and so on

(c) General compliance with “Occupational Safety and Health Administration
(OSHA) Standards” (29 CFR).

(d) The means of integrating all of these into a coordinated Centerwide safety
operations plan

Basic Responsibilities

Lewis Director.—The Center Director is responsible for the establishment of a Lewis
Safety and Accident Prevention Program in accordance with federal regulations, the
“NASA Basic Safety Manual,” NHB-1700.1, Vol. 1-B, and other related guidelines set
up by NASA Headquarters.

Lewis Safety Organization.—The Lewis Safety Organization includes the Executive

Safety Board; the Safety Assurance Office; Area Safety Committees; the Aviation <./
Safety Officer; the Electrical Applications and the Process Systems Safety Commit-

tees; Plum Brook Reactor Facility Safety Committee; the Office of Health Services;

the Office of Environmental Programs, including the Radiation Safety Committee and

the Industrial Hygiene Office; and the Environmental Pollution Control Board. It is

broadly responsible for

(a) Promulgating Lewis safety policies and developing an effective Safety Manage-
ment Program, including definition and implementation of the Center safety and
accident prevention plan

(b) Evaluating Program effectiveness

(c) Developing appropriate recommendations and corrective actions to improve
Program effectiveness

(d) Establishing and/or approving in-house safety standards, regulations, and
criteria, and reviewing and monitoring operational compliance therewith

(e) Reviewing installations and equipment and issuing Safety Permits to operate
facilities
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Chief of the Safety Assurance Office.—The Chief of the Safety Assurance Office (SAO)
is responsible for the overall management, coordination, and documentation of the
Lewis Safety Management Program and, in conjunction with the ESB, for the
implementation of Center safety policies and directives. The SAO Chief also serves as
the Center focal point of communications on all safety matters and on functional
safety relationships between the Center and NASA Headquarters.

Supervisors.—All organization supervisors have a prime responsibility for compliance
with pertinent safety requirements (including those related to housekeeping and shop
safety) and for ensuring the effectiveness of the Lewis Safety Management Program as
it affects their specific activities. This responsibility includes, but is not limited to,
the following:

(a) Knowing pertinent Lewis safety requirements; communicating these requirements
to subordinate personnel; mandating compliance with these requirements; and
monitoring this compliance

(b) Knowing about and ensuring adherence to Lewis safety approval procedures

() Reviewing the work proposals of subordinates to ensure that all potential hazards
are properly identified and evaluated, that procedures for safe operation and
effective emergency rescue have been developed, and that the cognizant Area
Safety Committee evaluation is obtained

(d) Personally surveying their work areas and recognizing potential hazards therein;
analyzing statistics on accidents and near accidents in these areas; and initiating
or recommending corrective action where required

(e) Supplying the Safety Assurance Office with the necessary technical input for the
development of safe operating procedures, emergency rescue procedures, or any
other safety documentation deemed necessary by the Safety Assurance Office

(f) Providing direction for continuing safety education and training for subordinate
personnel in accordance with the standards and criteria established by the Safety
Assurance Office

Employees.—Each Lewis employee is responsible for

(a) Exercising reasonable care and caution in the safe performance of his or her work
assignments and in the conduct of any activity at the Center

(b) Possessing knowledge of Lewis safety regulations, safe operating procedures, and
emergency rescue procedures affecting his or her individual work area and work
assignments and complying therewith

(c) Reporting the development or appearance of any potentially hazardous condition

to his or her supervisor, to the Division Safety Representative, to the Safety
Assurance Office, or to the Area Safety Committee chairman

1-3
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1.2

1.2.1

1.2.2

1.2.3

1.2.4

Operating Responsibilities and Procedures

The specific operating responsibilities, procedures, and related requirements for the
implementation of the Safety Management Program are reflected in the chapters of
this Manual.

LEWIS SAFETY ORGANIZATION

Scope

The Lewis Safety Organization includes the Executive Safety Board; the Safety
Assurance Office; Area Safety Committees; the Aviation Safety Officer; the Electrical
Applications and the Process Systems Safety Committees; Plum Brook Reactor Facil-
ity Safety Committee; the Office of Health Services; the Office of Environmental Pro-
grams, including the Radiation Safety Committee and the Industrial Hygiene Office;

and the Environmental Pollution Control Board.

The responsibilities and authorities of the Lewis Safety Organization are described in
subsequent paragraphs.

Applicability -

The Lewis Safety Organization directives apply to the Cleveland Center and the
Plum Brook Station.

Authority

The authority for this organization comes from the “NASA Basic Safety Manual,”
NHB 1700.1, Vol. 1-B, and the “NASA Safety and Health Handbook,” NHB 2710.1.

Objectives
The Lewis Safety Organization is structured to
(a) Ensure a safe work environment for conducting Lewis operations

(b) Avoid loss of life, injury of personnel, damage to or loss of property, and
disruption of operations

(¢) Ensure that an organized and systematic approach is used to identify and control
potential safety hazards

(d) Obtain thorough and timely safety reviews and approvals for all technical
operations at Lewis

(e) Instill safety awareness in all Lewis employees

(f) Provide specialized technical knowledge essential to continuing safety
maintenance on a Centerwide basis



1.2.5

Executive Safety Board

The Executive Safety Board (ESB) serves as the Center’s safety policy- and decision- —
making board and is responsible for the overall direction of the Lewis Safety Program. A4
The ESB reports to the Center Director and is responsible for ensuring that all aspects

of safety at Lewis are properly addressed and that the objectives of the program are

met. The Center Deputy Director or his appointee serves as chairman of the ESB.

Responsibilities.—The responsibilities of the ESB are to

(a) Establish a system of safety committees, advisory panels, and investigating com-
mittees to conduct detailed third-party reviews of specified Lewis operations and
take necessary action to ensure safe operations within the limits of prescribed
authority

(b) Oversee and monitor the activities of the committees and panels comprising the
Lewis Safety Organization to ensure that they are appropriately staffed and
operating

(c) Establish (or abolish) committees and panels and use consultants and experts as
deemed necessary

(d) Report to the Center Director at least annually, providing a summary of the
principal activities of the Lewis Safety Organization that includes an evaluation
of its accomplishments and progress and an identification of problems or other
matters requiring the attention of Lewis management

(e) Review, evaluate, and resolve any disputes on safety matters referred to it by
any of the subdivisions of the Lewis Safety Organization

(f) Refer to the Director any Center safety disputes felt to warrant his attention and
decision; acquaint the Director with significant major risks, for his concurrence
about acceptability; ensure that such referrals include at least the following
information: background, principal issues involved, pros and cons from a safety
standpoint, hazard or risk analysis, and the Board’s final evaluation and
recommendation

(g) Provide policy and technical direction to the Lewis Safety Director to ensure
uniformity and consistency of safety operations throughout Lewis

(h) Meet at the call of the chairman

Authority.—In addition to the authority implicit in performing the functions and
responsibilities described in Section 1.2.5, the ESB or any member thereof has the
authority to stop and forbid any operation about which there is a safety concern, until
an appropriate review and determination can be made. Exercise of this authority
requires immediate notification to the chairman of the ESB and the chairman of the
Area Safety Committee involved. The ESB has the authority to overrule any sub-
ordinate Lewis Safety Organization element except where Nuclear Regulatory
Commission requirements are involved.

1-6
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1.2.6

Lewis Safety Assurance Office

Chief of the Safety Assurance Office.—The primary function of the Chief of the SAO
is to implement, manage, and coordinate the Lewis Safety Program through his/her
staff, which includes the Lewis Safety Officer, and the various committees. The Chief
of the SAO reports on the overall Lewis Safety Program to the Executive Safety
Board. The staff supporting the SAO Chief shall provide competent engineering
judgment and analysis in executing safety policy and responsibility.

Responsibilities: The responsibilities of the Chief of the SAO are to

(a) Implement safety policies formulated by the Executive Safety Board (ESB) and
perform those safety functions required by this Manual and other applicable
regulations and directives

(b) Manage, implement, coordinate, and review the Lewis Safety Permit program
¢) Serve as consultant on safety matters to Lewis senior staff and management
¥y

(d) Assist the Lewis Procurement Officer in determining the adequacy of contractor
safety programs and approve the content and the scope of the programs

() Maintain the Lewis Safety Manual and ensure that drafts of all proposed
chapters for the Manual are distributed to the members of the ESB and the
Environmental Pollution Control Board, and to the chairmen of cognizant safety
committees and advisory panels, for review before publication

(f) Ensure that all material to be included in the Lewis Safety Manual has received
prior written approval of the ESB and of the chairman of the Environmental
Pollution Control Board, as appropriate

(g) Serve as the executive secretary to the ESB and as an ex-officio member of all
safety committees and those investigating committees and advisory panels
associated with the ESB :

Authority: The Chief of the SAO has the authority to terminate any operation of
questionable safety until an appropriate review and determination can be made.
Exercise of this authority requires immediate notification to both the chairman of the
ESB and the chairman of the Area Safety Committee involved

Lewis Safety Officer.—The Lewis Safety Officer ensures proper implementation of
safety operations throughout the Center. The Lewis Safety Officer reports to and
receives technical direction from the Chief of the SAO.

Responsibilities: The responsibilities of the Lewis Safety Officer are to

(a) Implement safety policies and perform those safety functions required by this
Manual and other applicable regulations and directives
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1.2.7

(b) Administer the expiration notification process for the Lewis Safety Permit
program

(c) Maintain a safety information library containing codes, manuals, handbooks, the &/

hazards inventory, information files, records, and references

(d) Monitor, through safety staff, contractor activities onsite to ensure compliance
with all applicable safety standards and regulations

(e) Keep illness and injury records in accordance with OSHA regulations and prepare
quarterly and annual reports to the Department of Labor and other relevant
government agencies

(f) Manage, and coordinate with the Lewis Fire Department and Security Branch,
emergency responses to Center accidents and mishaps

Authority: The Lewis Safety Officer has the authority to shut down any operation of
questionable safety, until an appropriate review and determination can be made.
Exercise of this authority requires immediate notification to the Chief of the SAO, the
chairman of the ESB and the chairman of the Area Safety Committee involved.

Aviation Safety Officer

The Lewis general safety program concerned with airworthiness and flight safety is

implemented by the Aviation Safety Officer (ASO). This officer participates with the

Area 1 Safety Committee in the review of Safety Permit Requests for proposed

operations involving flight research and program support aircraft assigned to Lewis. 7/
The ASO also serves as an ex-officio member of the Area 1 Safety Committee.

Responsibilities.—The responsibilities of the ASO are to

(a) Review and evaluate proposed modifications to Lewis aircraft and the aircraft
assigned to support Lewis programs, and review and evaluate operating procedures,
performance requirements, and restrictions for missions on these aircraft

NOTE: The term “modification” refers to any alteration, addition, or
removal of aircraft structure, components, equipment, or instrumentation,
including equipment or instrumentation used for research purposes. The
term “mission” refers to any flight of Lewis aircraft or aircraft assigned to
support Lewis programs.

(b) Provide technical guidance on safety aspects of flight programs
(c) Maintain surveillance of aviation activities for conformance with prescribed
directives, standards, procedures, and Safety Permit (NASA Form C-919)

restrictions, and initiate corrective action when required

(d) Review aviation training and assess personnel qualifications to ensure safety of
operations

@&
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(¢} Review and countersign those Safety Permit forms issued by the Area 1 Safety
Committee that involve Lewis aircraft and aircraft assigned to support Lewis
programs

(f) Review and approve Flight Work Order forms (NASA Form C-500) as required
(g) Report to the ESB at designated meetings

Authority.—In addition to the authority necessary to implement assigned responsibilities,
the ASO has the authority to shut down any operation or activity on which there is a
question of aircraft flight safety, until an appropriate technical review can be conducted.
Exercise of this authority requires immediate notification to the chairman of the ESB,
the chairman of the Area 1 Safety Committee, and the Chief of the SAO.

Process Systems Safety Committee

The Process Systems Safety Committee (PSSC) ensures that the central service systems
of the Center are designed to, and in fact do, operate in a safe manner. Central service
systems include the systems and equipment for conveying, supplying, generating,
removing, distributing, or processing liquids and gases and the prime machinery for each
process system leading to and terminating at the test cell or an area of a research setup.

NOTE: The following systems are specifically included: central air and exhaust
systems, fire and domestic water systems, carbon dioxide systems, steam sys-
tems, natural gas systems, heating plants, cooling tower water systems, cooling
towers, wet and dry coolers, industrial waste basins and the lines leading to
them, general purpose and mobile cryogenic equipment, pressure vessels and
related systems, and the Engine Component Research Laboratory underground
fuel storage and distribution system.

Responsibilities.—In order to ensure the safe operation of the central service systems
of the Center, the Process Systems Safety Committee has been charged with the
following specific responsibilities:

(a) Establish acceptable safety standards and review specific proposals for modifica-
tions or additions to facilities, equipment, or operations involving process
systems

(b) Oversee application of NHB 1700.6, “Guide for Inservice Inspection of Ground-
Based Pressure Vessels and Systems”

(c) Approve and issue the Safety Permit for those proposals that meet Lewis safety '
requirements

(d) Supply the cognizant Area Safety Committee chairman with copies of the Safety
Permits issued by the PSSC, calling attention to approved modes or levels of
operation of the central systems so that Area Safety Committees do not approve
research operations exceeding authorized bounds (Conversely, Area Safety
Committees and Safety Permit requestors are expected to notify the PSSC of
activities that are likely to affect the process systems.)

1-9



1.29

() Recommend, subject to the review and approval of the Executive Safety Board
(ESB), minimum acceptable safety standards within the scope of the functions
set forth in Section 1.2.8

(H ~ Advise Area Safety Committees and other organizational elements, upon request,
about the safety aspects of specific proposals involving process systems

(8) Maintain technical surveillance of and keep informed of current activities in
assigned area of responsibility, to anticipate problems and minimize safety-
related conflicts between organizational elements

(h) Submit to the ESB significant concerns or unresolved questions regarding the
granting of permits and the assessment of major risks

(i) Report, through the Committee chairman, to the ESB at its designated meetings

Authority.—In addition to the authority necessary to implement the Committee’s
assigned responsibilities, the chairman of the Process Systems Safety Committee has
the authority to shut down any operation or activity on which there is a question of
process systems safety, until an appropriate technical review can be conducted. Exer-
cise of this authority requires immediate notification to the chairman of the ESB, the
chairman of the Area Safety Committee concerned, and the Chief of the SAO.

Electrical Applications Safety Committee

The Electrical Applications Safety Committee reviews all major electrical power
systems leading to facility test cells or research setups and issues the Safety Permit to
cover activities that cross safety area boundaries. The prime safety responsibility of
the Committee is the power distribution system, including all substations, power
transformers, and switchgear rated at 2400 volts or higher. For systems of 480 volts
or less that lead to facility test cells or research setups, the power system interface is
at the main distribution panels. The Committee is charged also with reviewing novel
electrical applications. It provides copies of its Safety Permit forms to cognizant Area
Safety Committees and ensures that Area Safety Committees do not approve research
operations exceeding authorized bounds. As with the Process Systems Safety
Committee (see Sec. 1.2.8), Area Safety Committees and originators of a Safety
Permit Request are expected to notify the Electrical Applications Safety Committee
when proposals are likely to impact the safety of electrical power systems.

Responsibilities.—Specific responsibilities of the Electrical Applications Safety
Committee are to

(a) Review specific proposals for the design, construction, alteration, or removal of
electrical power systems or special electrical applications, and approve and issue
a Safety Permit for those proposals that meet Lewis safety requirements

(b) Recommend, subject to review and approval of the ESB, minimum acceptable
safety standards within the scope of the functions set forth in Section 1.2.9

1-10
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(c) Advise Area Safety Committees, the Process Systems Safety Committee, and
other organizational elements, upon request, about the safety aspects of specific
proposals involving electrical applications

(d) Maintain technical surveillance of and keep informed of activities in assigned area
of responsibility, to anticipate problems and minimize safety-related conflicts
between organizational elements

(e) Submit to the ESB significant concerns or unresolved questions regarding the
granting of permits and the assessment of major risk

(f) Report, through the Committee chairman, to the ESB at its designated meetings

Authority.—In addition to the authority necessary to implement the Committee’s
assigned responsibilities, the chairman of the Electrical Applications Safety Committee
has the authority to shut down any operation or activity on which there is a question
of electrical power systems safety, until an appropriate technical review can be con-
ducted. Exercise of this authority requires immediate notification to the chairman of
the ESB, the chairman of the Area Safety Committee concerned, and the Chief of the
SAO.

Plum Brook Reactor Facility Safety Committee

The Plumb Brook Reactor Facility Safety Committee ensures compliance with the
Nuclear Regulatory Commission (NRC) licenses for the Plum Brook Reactor Facility
(PBRF) and the Mockup Reactor contained within the PBRF. The current licenses,
which expire in 1997, define a condition to possess-but-not-operate. The PBRF Safety
Committee reviews all matters with safety implications, to ensure that plans, techni-
cal specifications, safety analyses, the radiator safety program, and written procedures
provide protection to the worker, the facility, and the environment. In addition, it
ensures that activities authorized under the license are conducted without endangering
the health and safety of the public. The Committee concerns itself with radiation
safety, industrial hygiene, and industrial safety; minimizing public and employee
radiation exposure is a prime consideration. The Committee consists of four or more
members, at least one of which shall have a nuclear background and one a familiarity
with the conditions of the facility. The Radiation Safety Officer shall also be a
member.

Responsibilities.—The Plum Brook Reactor Facility Safety Committee responsibilities
are to

(a) Approve new and revised PBRF procedures and facility changes that have safety
implications, thereby ensuring that such procedures and changes are safe and
consistent with NRC licenses and regulations

(b) Review any license change request prior to submitting it to the NRC

(¢) Conduct periodic reviews and inspections of activities and records, to determine if
the radiation controls and other safety controls required at the PBRF are being met
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(d) Review and approve corrective actions that are proposed to preclude repetition of
incidents, malfunctions, and personnel errors affecting facility safety

(e) Maintain technical surveillance of and keep informed of current activities at the A
PBREF, to anticipate safety-related problems

(f) Approve the method to control and maintain inventories of radioactive materials
procured and disposed of

(g) Provide review, surveillance, and guidance as directed by the charter of the
Committee

(h) Submit to the ESB significant concerns or unresolved questions regarding the
granting of permits and the assessment of major risks

(i) Report, through the Committee chairman, to the ESB at its designated meetings

Authority.—In addition to the authority necessary to implement the Committee’s
assigned responsibilities, the chairman of the Plum Brook Reactor Facility Safety
Committee has the authority to shut down any operation or activity on which there is
a question of safety, until an appropriate technical review can be made. Exercise of
this authority requires immediate notification to the chairman of the ESB and the

Chief of the SAO.
Area Safety Committees

The Area Safety Committees conduct third-party reviews of all proposed installations ' G
and operations in their assigned areas to ensure that the proposed design and/or

operation is consistent with the dictates of sound engineering judgment and acceptable

health and safety standards. (Safety areas of the Cleveland Center and the Plum

Brook Station are shown in the Lewis Telephone Directory.) -

Responsibilities.—Area Safety Committee responsibilities are to

(a) Review specific proposals for all research operations, for modifications or addi-
tions to facilities and equipment, or for any project that may affect safety within
the assigned safety areas

(b) Approve and issue permits for those proposals that meet Lewis safety require-
ments as prescribed in Section 1.5.5, Forms and Rules

(c) Maintain technical surveillance of and keep informed of current activities in
assigned area of responsibility to anticipate problems and minimize safety-related

conflicts between organizational elements

(d) Recommend, subject to the review and approval of the ESB, minimum accept-
able safety standards within the scope of the functions set forth in Section 1.2.11
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(e) Obtain comments and advice from advisory panels, the Safety Assurance Office,
and the Office of Environmental Programs concerning matters that fall within
their areas of specialization

(f) Make periodic surveys (at least annually) of plant and research operations within
assigned areas and report results thereof to the Chief of the SAO

(g) Ensure that activities presenting significant risk to persons or property have a
formal readiness review by the requester’s line management prior to issuing a

Safety Permit

h) Submit to the ESB significant concerns or unresolved questions regarding the
g
granting of permits and the assessment of major risks

(i) Report, through the Committee chairman, to the ESB at designated meetings

Specific committees’ responsibilities.—Besides the responsibilities set forth in
Section 1.2.11, the following responsibilities apply to specific committees:

Area 1 Safety Committee: This Committee issues the required Safety Permit to cover
all operations, maintenance, and R&D modifications of Lewis aircraft or other aircraft
operated in support of Lewis programs and requiring the presence of Lewis personnel.
The safety review, which also includes equipment and systems to be flown onboard, is
always performed in collaboration with members of the Airworthiness Review Panel.
Before issuing a Safety Permit, the Committee routes it to the Aviation Safety Officer
for review and concurrence. ‘

Area 6 Safety Committee: In implementing its responsibilities, this Committee coor-
dinates with the Radiation Safety Committee, which has specific responsibilities to the
Nuclear Regulatory Commission (NRC) in meeting established NRC requirements.

Area 9 Safety Committee: This Committee is responsible for all of the Plum Brook
Station except the Plum Brook Reactor Facility, which is under cognizance of the
PBRF Safety Committee.

Authority.—In addition to the authority necessary to implement the Committee’s
assigned responsibilities, the chairman of each Area Safety Committee has the author-
ity to shut down any operation or activity in the assigned area on which there is a
question of safety, until an appropriate technical review can be made. Exercise of this
authority requires immediate notification to the chairman of the ESB and the Chief of
the SAO.

Office of Health Services

For the protection of employees Lewis maintains a comprehensive occupational medi-
cine program under the direction of the Lewis Medical Director. Services provided
under the program include investigation of the medical aspects of personal injury
cases, medical diagnosis and treatment of occupational injuries, first aid, a physical
fitness program, and the Health Screening Clinic. The responsibilities of the Office of
Health Services are described in Section 1.4, Lewis Occupational Medicine Program.
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1.3

1.3.1

1.3.2

1.3.3

1.3.4

Office of Environmental Programs

The Office of Environmental Programs is responsible for the recognition, measure-
ment, and recommended control of hazardous factors in the work environment that
can cause illness, disease, or impaired well-being. The Office of Environmental
Programs serves as consultant to the Lewis staff on matters of environmental quality,
industrial hygiene, and health physics (including radiation safety). The responsibil-
ities of the Office of Environmental Programs are described in Section 1.3.8.

LEWIS ENVIRONMENTAL QUALITY ORGANIZATION

Scope

The Lewis Environmental Quality Organization includes the Environmental Pollution
Control Board (EPCB), the Office of Health Services, the Office of Environmental

Programs (OEP), and the Radiation Safety Committee (RSC).

The responsibilities and authority of the Environmental Quality Organization are
described in the following paragraphs.

Applicability

The provisions listed herein are applicable to the Cleveland Center and the Plum
Brook Station.

Authority

The authority of the Lewis Environmental Quality Organization comes from

NHB 8800.11, “Implementing the Provisions of the National Environmental Policy
Act”; “The Occupational Safety and Health Act (1970),” Section 19; Executive Order
11514, “Protection and Enhancement of Environmental Quality”; Executive Order
12196, “Occupational Safety and Health Programs for Federal Employees”; Executive
Order 12088, “Federal Compliance with Pollution Control Standards”; Executive
Order 11752, “Prevention, Control, and Abatement of Environmental Pollution at
Federal Facilities”; and the “NASA Basic Safety Manual,” NHB 1700.1 (Vol. 1-B).

Objectives
The Lewis Environmental Quality Organization is structured to
(a) Instill environmental awareness in all Lewis employees

(b) Provide specialized technical knowledge essential to continuing protection and
enhancement of environmental quality on a Centerwide basis

(c) Maintain control over potential environmental hazards, consistent with pertinent
environmental standards and guidelines and sound engineering and operating
practices
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1.3.6

(d) Provide Lewis management with a centralized source of information on matters
of environmental quality and control

Policy

It is Lewis policy to operate in a manner that provides a safe and healthful workplace
for employees; that complies with all laws and regulations pertaining to health and
the environment; and that protects and enhances the surrounding community and the
environment, consistent with the mission of the Center.

Responsibility for implementing this policy lies with line management and all employ-
ees. The Environmental Quality Organization is responsible for providing guidance
and oversight of implementation and for making periodic reports to regulatory agen-
cies and others. Line management must ensure that operations under its control are
operated consistent with these instructions and guidance from the Environmental
Quality Organization.

Environmental Pollution Control Board

The Lewis Environmental Pollution Control Board serves as the Center environ-
mental policy- and decision-making board. It is responsible for the overall direction of
the Lewis Environmental Quality Organization. The Board is responsible for assuring
the Center Director that all aspects of environmental quality are properly addressed
and that program objectives are met.

Responsibilities.—Specific responsibilities of the Board are to

(a) Recommend, to the Center Director, policies and practices for improvement in
environmental health

(b) Provide environmental policy and direction to the Chief of the Office of Environ-
mental Programs

(c) Coordinate with the Lewis Safety Organization to ensure third-party functional
review of all Lewis R&D activities

(d) Serve as an appeal channel on unresolved questions pertaining to the environ-
mental sensitivity of Lewis operations, and review, evaluate, and resolve any
disputes

(e) Review existing or potential environmental problems and submit to the Center
Director, along with the Board’s evaluation and recommendations, any disputes
that warrant the Director’s attention and decision

(f) Develop systematic procedures to ensure a timely transfer of information and an
understanding of programs affecting the environment, taking alternative courses

of action into consideration

(g) Ensure that information about existing or potential environmental problems is
made available to all appropriate levels of Lewis management
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1.3.8

(h) Review NASA regulations, policies, and procedures relating to environmental
pollution control and inform the Center Director of any Lewis operational
deficiencies or inconsistencies therewith

(i) Review environmental impact assessments and statements related to Lewis
operations; transmit assessments or statements with applicable recommendations
to the cognizant NASA Headquarters organization

(3) Exchange pollution control data and research results with other Governmental
agencies

(k) Meet quarterly, or as otherwise necessary, and submit to the Director a written
report of the results of the meetings

Authority.—In addition to the authority necessary to ensure performance of its stated
responsibilities, the Environmental Pollution Control Board, or any member thereof,
has the authority to close down any operation having a serious negative impact on the
environment, until an appropriate review and assessment can be made. Exercise of
this authority requires immediate notification to the chairman of the Environmental
Pollution Control Board, the Chief of the Office of Environmental Programs, the
chairman of the Area Safety Committee having jurisdiction in the area involved, and
the chairman of the Executive Safety Board.

Office of Health Services

For the protection of employees, Lewis maintains a comprehensive occupational
health program under the direction of the Lewis Medical Officer. This program pro-
vides investigation of the medical aspects of personal injury cases, medical diagnosis
and treatment of occupational injuries, a physical fitness program, health screening
clinic, and first aid. The Lewis Medical Officer serves as a member of the
Environmental Pollution Control Board. The responsibilities of the Office of Health
Services are described in LMI 1800.1, as revised, “Lewis Occupational Medicine
Program,” and Section 1.4.5 herein.

Office of Environmental Programs

The Office of Environmental Programs (OEP) is responsible for recognizing, measur-
ing, and recommending control of hazards in the work environment that can cause
illness, disease, or impaired well-being. The OEP serves as a consultant to the Lewis
staff on matters of environmental quality, industrial hygiene, and health physics, and
ensures compliance in these areas.

Responsibilities.—The responsibilities of the OEP are to

(a) Implement policies formulated by the Environmental Pollution Control Board

(b) Maintain appropriate handbooks, information files, and references, and serve as
consultant on environmental quality, industrial hygiene, and radiation safety
matters to the Lewis staff
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(<)

(d)

(e)

(f)

(b)

(i)

()

(k)

(1)

(m)

()

(o)

Assist the Lewis Procurement Officer in reviewing the environmental quality
programs of contractors

Make surveys of work areas on a periodic basis, collect samples associated with
potentially toxic or other environmental hazards, and coordinate these efforts
with cognizant personnel in the required technical specialties

Advise Area Safety Committees (1) on the pollution control aspects of specific
proposals to install, remove, or alter waterborne waste disposal facilities or air
pollution control equipment in their areas; and (2) on the industrial hygiene
aspects of specific proposals to install, remove, or alter systems, equipment, or
operations

Review requests for a Safety Permit to determine whether such requests concern
matters under the cognizance of the Office, and when necessary, coordinate with
Area Safety Committees in third-party reviews of proposed activities

Review the precautions taken by operating officials with respect to controlling
the acquisition of unusually toxic or radioactive materials; supervising the distri-
bution, use, accountability, and disposal of toxic or radioactive materials; dispos-
ing of waterborne wastes through the various Lewis sewer systems; discharging
exhaust, vent, or waste gases into the atmosphere; and monitoring systems
designed to safeguard the health of persons associated with sources of pollution
or exposed to toxic materials

Evaluate these precautions, report to the Environmental Pollution Control Board
on their effectiveness, and recommend changes if necessary

Recommend, subject to review and approval by the Environmental Pollution
Control Board, minimum acceptable environmental quality standards for opera-
tions involving toxic and noxious materials and pollution sources

Request special experiments and investigations to delineate potential environ-
mental hazards and evaluate the proposed methods of their control

Verify compliance throughout Lewis with all pertinent regulations applicable to
the prevention, control, and abatement of air and water pollution

Keep abreast of developments and requirements in the fields of industrial
hygiene, air and water pollution control, and health physics

Review each Purchase Request for chemicals and hazardous materials, evaluate
the hazard potential for each commaodity, obtain copies of the Material Safety

Data Sheet for hazardous materials, and distribute copies to interested persons

Fulfill additional responsibilities pertaining to the Lewis Occupational Medicine
Program described in LMI 1800.1

Report to the Environmental Pollution Control Board at its regularly scheduled
meetings
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The Chief of the Office of Environmental Programs serves as the executive secretary
to the Environmental Pollution Control Board and as the chairman of the Radiation
Safety Committee.

Authority.—The Chief of the Office of Environmental Programs is authorized to shut
down any operation on which there is a question of health hazard or on which there is
a source of contamination that exceeds established air and water pollution control
limits, pending an appropriate review. Exercise of this authority requires immediate
notification to the chairman of the Environmental Pollution Control Board, the chair-
man of the Area Safety Committee involved, and the chairman of the Executive
Safety Board.

Radiation Safety Committee

The Radiation Safety Committee provides advice, technical expertise, and guidance to
minimize and/or eliminate health hazards associated with using, transporting, storing,
and handling radioactive materials and sources of ionizing radiation. The Committee
was established under the broad nuclear byproduct material license for the Cleveland
Center to review the associated radiation program and to verify compliance with
Nuclear Regulatory Commission regulations.

Responsibilities.—The Radiation Safety Committee responsibilities are to

(a) Review quarterly, or at more frequent intervals as directed by the Environmental
Pollution Control Board, the precautions taken by operating officials with
respect to regulating the acquisition of radioactive sources, materials, and equip-
ment; and controlling the distribution, use, accountability, and disposal of radio-
active materials and equipment

(b) Evaluate these precautions and their effectiveness, and report to the Environ-
mental Pollution Control Board, recommending changes or improvements con-
sidered appropriate

(¢) Recommend, subject to review and approval by the Environmental Pollution
Control Board, minimum acceptable environmental quality standards for opera-
tions involving radioactivity

(d) Advise Area Safety Committees about ionizing radiation safety aspects of specific
proposals to install, remove, or alter radioactive sources, materials, equipment,

or operations

(e) Review each Safety Permit request referred by the Office of Environmental
Programs

(f) Keep abreast of developments in and requirements for radiation safety

(g8) Request special experiments and investigations when such activities are
consistent with Lewis environmental quality objectives and policies
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1.4.1

1.4.2

1.4.3

1.4.4

(h) Report to the Environmental Pollution Control Board at its regularly scheduled
meetings

Authority.—The chairman of the Radiation Safety Committee is authorized to shut
down any operation on which there is a question of radiation safety, until an appropri-
ate review can be made. Exercise of this authority requires immediate notification to
the chairman of the Environmental Pollution Control Board, the chairman of the Area
Safety Committee involved, and the chairman of the Executive Safety Board.

NOTE: Because of Nuclear Regulatory Commission requirements, the Radiation
Safety Committee will not be overruled on decisions that reject experiments,
facility modifications, or operating procedures on the basis of NRC safety
requirements.

LEWIS OCCUPATIONAL MEDICINE PROGRAM
Scope

The Lewis Occupational Medicine Program, administered by the Office of Health
Services, is a comprehensive health and safety management program that includes all
aspects of health protection for Lewis employees. In order to provide continuity
within these health and safety functions, the Lewis Medical Director is a consultant/
advisor to the Executive Safety Board and the Environmental Pollution Control
Board. The Lewis Occupational Medicine Program practices such preventive medi-
cine techniques as appropriate physical examinations and appraisal of health hazards
in the work environment, along with emergency care, and diagnosis and treatment of
occupational diseases and injuries.

Authority

The authority for the Lewis Occupational Medicine Program comes from Public Law
89-554, “Government Organization and Employees,” Public Law 90-83, “Federal
Employees—Pay and Allowances, Etc.,” and Public Law 91-596, “Occupational
Safety and Health Act, 1970”; Executive Order 12196, “Occupational Safety and
Health Programs for Federal Employees”; NHB 2710.1, “NASA Safety and Health
Handbook, Occupational Safety and Health Programs”; and NMI 3792.1, “NASA

- Employee Assistance Program.”

Applicability

These instructions apply to all Lewis organizational elements.

Policy

The Lewis Occupational Medicine Program is to be used to maintain, conserve, and

improve the health of Lewis employees and to evaluate any physical, chemical, or
bacteriological hazards that may be present in the employee’s work environment.
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Nothing in this section is to be construed as running counter to or establishing
standards less comprehensive than those set forth in local, state, and Federal health
regulations.

Responsibilities

Lewis Executive Safety Board and Environmental Pollution Control Board.—These
Boards are responsible for monitoring the Lewis Occupational Medicine Program,
which is coordinated and implemented by them and the following Lewis health and
safety groups: the Office of Health Services; the Office of Environmental Programs;
the Safety Assurance Office; the Radiation Safety Committee; and the cognizant Area
Safety Committee.

Lewis Medical Director.—Through the Director of the Office of Health Services, the
Medical Director

(a) Provides professional services for examining, diagnosing, and treating employee
illness or injury and maintains records needed in the operation of the program

(b) Furnishes medical information to and assists the Lewis Human Resources
Management Division, as required, in resolving questions about the placement
and utilization of employees

(c) Consults with appropriate supervisors regarding employees who, in the judgment
of a physician, may be allowed to work only if limitations on their physical activ-
ity are observed. (This applies also to new employees with physical handicaps
and to employees returning to work after an illness or injury. The judgment of
the employee’s physician is given full consideration in such situations.)

(d) Keeps the Center Director informed, through the Chief of the Safety Assurance
Office, of all cases of significant accidental injury to personnel, especially about
the diagnosis, nature, and extent of injuries. This is done by direct and timely
oral communication and includes subsequent followup medical reports. The
severity of injuries (first aid, reportable, or lost time) is classified in accordance
with Occupational Safety and Health Administration (OSHA) recordkeeping
requirements.

(e) Ensures that kitchens and cafeterias are periodically inspected for conformance
with local, state, and Federal health regulations

(f) Approves, prior to installation or introduction into the work area, such items as
footpaths, first aid kits, salt tablets, air fresheners, and so forth

(g) Establishes procedures in conjunction with local medical facilities for emergency
referral and treatment of injuries and illnesses

(h) Serves as Medical Review Official for the Lewis Drug-Free Workplace Program

(i) Serves as consultant to the Environmental Pollution Control Board
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(i)
(k)

Administers the Health Screening Program

Administers the Physical Fitness Program

Chief of the Office of Environmental Programs.—The OEP Chief

(a)

(b)

(c)

(d)

(f)

Coordinates with the Lewis Medical Director to provide professional services,
and maintains the records necessary for operating the environmental health
programs

Provides advice on and criteria for environmental systems, shielding and absorp-
tion materials, sanitation provisions, illumination standards, noise, dust, iorizing
and nonionizing radiation, vibration, temperature-humidity standards, air- and
water-pollution controls, and exposure to toxic substances and biological agents

Maintains a work area surveillance program that includes collecting and analyz-
ing samples associated with potentially toxic hazards; performs periodic and
special surveys of the physical environment for noise, dust, vibration, radiation,
and such

Develops or obtains environmental health and safety facilities and monitoring
equipment commensurate with program needs

Provides technical support as required by the Office of Health Services

Recommends medical monitoring of certain Lewis personnel after reviewing
Safety Permit Requests, Purchase Requests, and in-field monitoring and inspec-
tion activities. (Medical monitoring may include periodic physical examinations
and/or laboratory analyses as appropriate to the potential hazard exposure of
each employee.)

Chief of the Safety Assurance Office.—The Chief of the Safety Assurance Office

(a)

(b)
(<)

Coordinates with the Lewis Medical Director to provide professional services and
maintains records necessary for the operation of the safety programs

Monitors illness and injury records in accordance with OSHA regulations

Provides quarterly and annual reports to the Department of Labor

First-line supervisor.— It is the responsibility of the first-line supervisor to discuss

with employees under his or her jurisdiction the potential exposures and health
hazards in their work assignments and to make arrangements to monitor those who
are exposed to potential environmental hazards. The supervisor also semiannually
reviews the changes in work assignments and facilities that influence the health
monitoring program. The names of employees with potential hazard exposure are
forwarded to the cognizant division office along with the identity of the material or
condition of concern. The division chief collects and forwards these names to the
Office of Environmental Programs for forwarding to the Medical Director
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Employees.—It the responsibility of all employees to maintain high standards of
personal hygiene, health, and physical fitness and to notify their first-line supervisor of
potential exposures to environmental health hazards in their work assignments.

Program Elements

Procedures for service-connected medical conditions and emergencies.—There are
procedures in place for the following conditions:

Iliness or injury: When any illness, service-connected injury, or health emergency
occurs during work hours, the employee notifies his or her supervisor, if possible, and
immediately reports to Medicine Services. If a service-connected illness becomes
apparent during off-duty hours, the employee notifies his or her supervisor and
Medical Services within 24 hours unless the incident occurs during a weekend or
similar off-duty period, in which case notification is made at the start of the next
work day. If the employee is treated by his or her personal physician for a work-
related condition during off-duty hours, this fact must be reported. First-line
supervisors are to inform all personnel under their jurisdiction of these requirements.

Accidental spill or exposure: If an accidental spill of hazardous substance or exposure
to a hazardous material or condition occurs, the employee concerned immediately
notifies Medical Services of the incident and then notifies his or her supervisor of the
incident, even if no injury is apparent.

First aid: Selected personnel are trained and properly equipped to render first-aid
treatment on all shifts in critical areas of operation at the Center.

Health examina.t.iqns.—Health examinations are offered as follows:

(a) Special health examinations are conducted for some replacement employees, and
periodic reexaminations are required for certain jobs. Such periodic examinations
are required for special vehicle operators, crane operators, pilots, and employees
in critical occupations where job performance could affect the health or safety of
other Lewis employees.

(b) A medical monitoring program has been established for the protection of the
health and safety of employees exposed to a potentially hazardous environment
in a regular work assignment. First-line supervisors must notify Medical Services
whenever there is a change in the potential exposure of any of their employees to
hazardous substances or conditions.

(c) Each employee may take advantage of a complete physical examination once
every 3 years and partial examinations in the intervening years.

Emergency services.—IlI or seriously injured personnel at the Center are transported
to Medical Services by emergency vehicle unless otherwise instructed by that office.
Emergency transportation at the Plum Brook Station is to the appropriate local
medical facilities or hospital.
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Emergency vehicle service: Emergency vehicle service may be obtained by dialing 911
at the Cleveland Center or Plum Brook Station and stating the location of the patient
and the nature of the injury or illness, if known. The individual making the call
should ensure that someone is at an appropriate place to direct emergency vehicle
attendants to the patient. Details of the Lewis Emergency Call System are given in
the Lewis Safety Manual, Chapter 21, Mishap Reporting and Accident Investigation.

Emergency treatment: Medical Services provides emergency treatment to employees
to the extent feasible within the capability of available staff and facilities. If the
treatment required is outside the scope of available staff or facilities, the employee is
provided transportation to suitable external medical facilities. Upon return from
treatment at such external medical facilities, the employee is to report to Medical
Services.

Contractor emergency care: Contractor employees may receive medical care from
Medical Services for such emergency services as control of bleeding, application of
dressings or splints, treatment and evaluation of potentially life-threatening injuries or
illness, or alleviation of pain and suffering prior to being transported to a medical
facility off the Center. The Lewis ambulance service responds to contractor injuries
and illnesses when necessary, and it may transport contractor employees to the
hospital if the Lewis Medical Officer, a Lewis nurse, or the ambulance squad leader
judges it appropriate.

Therapeutic service: Therapeutic service is a normal dispensary function available
from Medical Services for the treatment of nonemergency occupational and
nonoccupational injuries and illnesses. Many of these services, including followup on
emergency treatment, are rendered by nurses under the supervision of a physician.

The scope of the program does not permit extensive treatment of nonoccupational

injury or illness; this is the province of the employee’s private physician. However, in
the interest of keeping the employee on the job, reducing lost time, or relieving suffer-
ing, employees may be afforded care for minor medical-office-type illnesses or injuries.

At the written request of an employee’s private physician and under his or her pre-
scription and with the concurrence of the Lewis Medical Director, Medical Services
administers medicines, changes dressings, and provides available therapy in the
interest of keeping the employee on the job and saving the time he or she might spend
in seeking treatment at his or her personal physician’s office.

Medical release.—Following any illness or injury that results in an absence from work
of 10 or more consecutive work days, the employee must obtain a medical release from
his or her physician or hospital, as applicable, and report to Medical Services prior to
returning to his or her duty station. This requirement is established to safeguard
employees and to determine their fitness to return to duty. This requirement applies
to Exchange employees as well as to other NASA employees. If there is any question
about the advisability of returning to work, the lack of a physician’s written medical
release precludes the employee from returning to work until such permission is
obtained.
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Preventive services.—Annually, Lewis civil service employees are offered an extensive
physical examination. Employees are contacted automatically around the time of
their birthdays to set up appointments; no independent action on the part of the
employee is required. Employees are also encouraged to take advantage of other
preventive services offered, such as health education programs on topics important to
employee health, and the immunization service for overseas travelers.

Review and modification of facilities.—Periodic reviews are conducted to investigate
the existence of potential environmental health hazards in the work areas of the
Center. When, in the professional opinion(s) of the Medical Director, the Environ-
mental Health Officer, the Radiation Safety Committee, the cognizant Area Safety
Committee, or the Safety Officer, environmental conditions are deemed to constitute a
hazard to the health of an employee, studies are to be conducted to determine a means
of modifying or eliminating such hazardous conditions. The Safety Officer is
responsible for implementing the recommendations of such studies.

Records.—The Medical Director establishes and maintains a medical file for each
employee who is examined by Medical Services, including those whose work requires
exposure to potential health hazards. This file is maintained in accordance with the
Privacy Act and is considered to be privileged information; information therefrom is
conveyed to persons outside Medical Services only as follows:

(a) To an employee’s private physician or to the employee’s representative upon the
request and written permission of the employee

(b) To the chairman of the Executive Safety Board, the chairman of the Environ-
mental Pollution Control Board, cognizant members of the Human Resources
Management Division staff, and appropriate management officials, in the form of
findings of fact, conclusions, and recommendations, when such information is
necessary to evaluate the employee’s ability to do his or her job, the employee’s
eligibility for disability retirement, or the employee’s conformance with pre-
scribed health standards

Radiation exposure records of individual employees are maintained by the Office of
Environmental Programs.
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1.5

1.5.1

1.5.2

1.5.3

1.54

1.5.5

SAFETY PERMIT SYSTEM
Scope

The Safety Permit constitutes a license to operate a facility or piece of equipment
within the constraints indicated therein. A Safety Permit is required for all operations
of systems and some support systems and experiments used in a test rig. A Safety
Permit is also required for certain construction activities associated with work on or
around high voltage electrical power systems. A Safety Permit is not generally
required for routine maintenance and operational activities. The Area Safety Com-
mittee chairman and the Safety Assurance Office shall determine if a Safety Permit
Request should be initiated.

Applicability

These instructions on the Safety Permit System apply to all Cleveland and Plum
Brook Station facilities and technical operations and to organizational elements and
personnel involved in offsite operations.

Authority

The authority for the Safety Permit System comes from the Lewis Safety Manual,
Section 1.2, Lewis Safety Organization, and Section 1.3, Lewis Environmental
Quality Organization.

Policy

It is the responsibility of cognizant personnel assigned to a system or operation to
ensure that its design and operations are safe. All systems should be designed to ful-
fill fail-safe requirements and to avoid an unsafe situation in an interfacing system. A
Safety Permit Request must be submitted to the cognizant Area Safety Committee

~ and to the Office of Environmental Programs for all proposed Lewis test operations.

If the Committee, after reviewing the request, decides there is no attendant potential
hazard, it notifies the requester that no Safety Permit is required. If a hazard is
judged to exist, then the Committee conducts an appropriate safety review before
issuing a Safety Permit.

Forms and Rules

Safety Permit Request (NASA Form C-923).—Form C-923 (attachment 1 in the
appendix) constitutes formal application for permission to operate a facility, rig,
system, experiment, or such. The formal request must be submitted to the cognizant
Area Safety Committee, after review by the Office of Environmental Programs, no less
than 30 days prior to the contemplated initiation of operation. As described later,
notification of and discussions with the cognizant Area Safety Committee is required
at the time the conceptual design is completed so that the specific requirements for
analyses, drawings, and the like may be established, thus precluding unnecessary
repetition of the safety review.
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1.5.6

Safety Permit (NASA Form C-919).—Form C-919 (attachment 2 in the appendix)
indicates that a facility, rig, system, experiment, or operation has been reviewed by an
Area Safety Committee; it constitutes a license to operate the facility within the con-
straints indicated thereon. A Safety Permit is valid for a 1-, 2-, or 3-year period from
the date of issue, as determined by the cognizant Safety Committee.

Expired Safety Permits.—Operation of any facility, rig, system, or experiment is
forbidden if the governing Safety Permit has expired. All personnel are under instruc-
tions not to operate or perform work unless the activity is covered by a valid permit.

Safety Permit Renewal Request (NASA Form C-590).—A Safety Permit Renewal
Request (attachment 3 in the appendix) must be submitted no later than 30 days
prior to the expiration date of the Safety Permit. The routing of the Renewal
Request is the same as for an initial Safety Permit Request.

Changes to reign or operational limits.—A Safety Permit is invalidated by any change
in the apparatus, operating conditions, or mode of operation from those described in
the Permit and supporting documentation, unless the change has been approved by
the cognizant Area Safety Committee.

Operational Safety Plan.—The Operational Safety Plan consists of a compilation of
hazard descriptions, checklists, redlines and limits, and operating and emergency
procedures (accompanied by appropriate drawings and specifications) pertinent to the
activity governed by the Safety Permit. Granting a Safety Permit shows concurrence
by the Area Safety Committee in the Safety Plan. The specific contents and depth of
detail required are functions of the nature of the particular activity and are deter-
mined by the cognizant Area Safety Committee during the discussions with the Safety
Permit requester.

Safety review.—An independent review of the proposed activity is conducted by the
cognizant Area Safety Committee to determine that appropriate design and operations
safety standards have been employed. Notwithstanding such review, it is the responsi-
bility of the requesting group(s) to ensure that the system design and operation are
safe.

Qualified Facilities Operators List (NASA Form C-580).— Form C-580 (attach-
ment 4 in the appendix) lists qualified facilities operators and describes the experience
and training requirements for each operator. This document should be used only in
conjunction with a valid Safety Permit.

Safety Permit Hazards Identification

A color-coded sticker affixed to the Safety Permit provides immediate identification of
the potential hazard level and the instructions for emergency action to be taken. The
color codes used and their meanings are as follows:

1-26

Y ¥

v
|

(‘



1.5.7

Color Hazard Take Emergency action
code level action?

Red Unique; high explogsion | ONLY on advice of NOTIFY “Emergency
potential, high knowledgeable person | Contact” named on
toxicity, nuclear {Project manager or Safety Permit
radiation, etc. alternate)

Yellow | Potential of fire Yes Use DRY chemicals
involving liquid ONLY; then notify
metals, high voltage, “Emergency Contact”
efc. named on Safety Permit

Green No unusual or unique Yes Use water, dry chemicals,
hazard or CO,; then notify

“Emergency Contact”
named on Safety Permit

Requirements and Procedures

Initial request for a Safety Permit.—The following steps are required to obtain a
Safety Permit: '

(a)

(b)

(d)

When a decision has been made to undertake a new activity, the conceptual
design has been agreed on, and the general location has been selected, the
responsible person (the Safety Permit requester) contacts the chairman of the
cognizant Area Safety Committee and arranges for a meeting with the Commit-
tee. At this meeting the requester describes the design, citing considerations,
operating conditions, the need for a Qualified Facilities Operators List (NASA
Form C-580), and so forth. The committee responds by indicating the nature
and detail of documentation and analyses that should accompany the formal
Safety Permit Request. Also, the number and nature of additional meetings are
established. The Committee may counsel the requester to consult with advisory
bodies and may furnish examples of the documentation it requires. The key
element is early notification of and continuing involvement by the Area Safety
Committee through incremental progress meetings.

When the design is complete, and no less than 30 days prior to the planned
initiation of operations, the requester prepares and submits the Safety Permit
Request (NASA Form C-923) to the Office of Environmental Programs. It must
be signed by the chiefs of the initiating division and branch, and all pertinent
documentation (as described in Sec. 1.5.8) must be attached.

The Office of Environmental Programs {(OEP) reviews the Safety Permit
Request, asks for additional information or revisions, if necessary, and notes any
requirement for a Red Hazard Area sticker, indicating environmental health
hazards. After the OEP requirements are satisfied, the Safety Permit Request is
signed and the entire package is returned to the requester. .The requester then
forwards the package to the chairman of the cognizant Area Safety Committee.

The Area Safety Committee conducts its review of the proposed operation.
Reviews are normally conducted by a majority of the members of the committee.
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(e)

(f)

In no case should the review be made by a single member. The Area Safety
Committee may call on advisory bodies to assist it and may require a meeting
with the requesting individual or group. Opinions, concurrences, or clarifications
are to be documented and preserved as part of the review record. If changes are
required on the Safety Permit Request, the package is returned to the requester.
After making the required changes, the requester resubmits the request to the
Office of Environmental Programs and proceeds as directed in Section 1.5.7. The
Area Safety Committee, when satisfied, issues a Safety Permit.

The Area Safety Committee chairman retains the originals of the Safety Permit,
the Safety Permit Request, and all supporting documentation for the Committee
files. A copy of the Safety Permit (with the colored hazard identification sticker
attached) and a copy of the Safety Permit Request are sent to the requester;
copies of both are also sent to the Lewis Safety Assurance Office and the Office
of Environmental Programs.

The requester posts the copy of the approved Safety Permit (together with an
attached copy of the Safety Permit Request and the C-580) in a conspicuous
place at the specified site, or if more practical, in the applicable control center of
the site.

Renewal of a Safety Permit.—If there are no changes to the operation and the activity

will not be completed before the Safety Permit expires, then at least 30 days prior to
the Safety Permit expiration, the requester

(a)
(b)

(c)
(d)

Completes a Safety Permit Request (Form C-590)

Includes an updated Qualified Facilities Operator List if the original Safety
Permit required one

Forwards the package to the Office of Environmental Programs

After OEP approval, sends the package to the chairman of the cognizant Safety
Committee.

After the Area Safety Committee reviews the renewal request and approves renewal,
the chairman of the Committee makes the necessary revisions to the expiration date
on the original Permit and initials the change. A copy of the renewed Safety Permit
(with the hazards identification sticker attached) and a copy of the Safety Permit
Renewal Request are sent to the requester. Copies are also sent to the Lewis Safety
Assurance Office and the Office of Environmental Programs. The originals are
retained in the Safety Committee files. The requester then posts the renewed permit,
the renewal request, and the updated Qualified Facilities Operators List.

Modification of a Safety Permit.—If there is a change in the purpose, procedures,

operational limits, constraints, or design of the activity, a modification of the Safety
Permit must be requested. To accomplish this the requester submits a new Safety
Permit Request, employing the sequence and procedures in Section 1.5.7. The accom-
panying documentation should consist primarily of amendments to the documents
originally submitted, together with the appropriate explanatory narrative. The Office
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1.5.8

of Environmental Programs and the cognizant Area Safety Committee then conduct
the necessary review. When the Office of Environmental Programs and the Commit-
tee approve, the chairman either issues a new Safety Permit or makes the necessary
revisions to the existing Safety Permit and initials the changes. The records of the
review are added to those of the original Safety Permit. The revised Safety Permit
and the C-580 are sent to the Safety Assurance Office and the Office of Environmental
Programs.

Completion of an activity.—Upon completion of the operation or activity covered by a
Safety Permit, the responsible individual

(a) Removes, dates, and signs the copy of the Safety Permit in the space provided
and returns the Safety Permit to the Area Safety Committee chairman. The
chairman removes the original from the files, marks it canceled, forwards it to
the Lewis Safety Assurance Office, and destroys the copy.

(b) Coordinates phase out of the operation site, disposition of equipment, and
removal and proper disposal of all hazardous material in accordance with the
applicable safety standards

The Lewis Safety Assurance Office removes the Permit from its files and forwards the
original to the Office of Environmental Programs. The Office of Environmental Pro-
grams destroys the Permit after it has cleared its records.

Supporting Documentation

Accompanying each Safety Permit Request is the pertinent documentation agreed on
at the first meeting with the Area Safety Committee. This documentation should be
sufficient to permit the reviewers to understand and assess the hazards that are
involved in the activity, the safety standards applied, the operational safeguards
planned, and the like. In general, the amount or extent of necessary supporting docu-
mentation depends on the complexity of the experiment, the risk of failure, and the
severity of a failure. Typically, the documentation to the Area Safety Committee
should include, but is not necessarily be limited to, the following items:

Technical description.—A brief technical description of the experiment or activity
should include the desired range of environmental test parameters and cite factors
such as maximum stored energy and quantity-distance criteria.

Schematic diagrams or key drawings.—Drawings (dated and with approval signatures)
of such equipment as test hardware; control systems; laser systems; electrical systems
for the facility, cell, or test rig (indicating class of electrical equipment used); and flow
systems (including parts list, line sizes, working pressures, materials, etc.) should be
submitted.

Operational procedures.—Check sheets, where appropriate, along with safety monitor-
ing data, permissives, abort limits, redline limits, emergency shutdown procedures,
and so on should be included. Check sheets are to be approved by a knowledgeable
supervisor or project authority prior to Area Safety Committee review.
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Hazard analyses.—Early in the program development, hazardous conditions need to be
identified and corrective actions determined. Hazard analyses such as Preliminary
Hazards Analysis, Failure Mode and Effects Analysis, Fault Hazards Analysis, Opera-
tional Hazard Analysis, and Fault Tree Analysis are to be identified and made part of
the development of the system safety plan. The severity of failures are to be identified
and categorized as follows:

Hazard class Severity Effect of equipment failure or operational error
I Catastrophic | Death, serious injury, or mission loss
I Critical Severe injury or major property damage (>$25,000)
I Marginal Minor injury or property damage (<$25,000)
Iv Negligible No injury or property damage (system function can
be restored in short time with repair or
maintenance procedures)

Hazard probability.—The probability that a hazard will occur during the planned
operational life of a system is to be described in the hazard analyses through a quali-
tative hazard probability ranking:

Hazard Probability of hazard
ranking
A Likely to occur immediately
B Likely to occur in time
C May occur in time
D Unlikely to occur

Where appropriate, supporting rationale for assigning a hazard probability may be
documented in hazard analysis reports.

Design margins and operating limits.—To minimize the chance of failure, an analysis
of design limits and/or redline operating limits (with analytical methods used and
results of supporting calculations) must be provided. Wherever possible, designs are
to be fail-safe or fail-passive. Safety factors or safety margins and quantity-distance
criteria must be provided, as appropriate.

Plot plan of test area.—A drawing of the test area showing equipment, type and loca-
tion of personnel-protective equipment, warning signs, barricades, and/or warning
lights used during testing must be provided.

Certification of qualified operators.— When the circumstances of the activity warrant
special training and/or certification of personnel, the names of the personnel who are
assigned to operate or are responsible for the test rig, experiment, or operation are to
be submitted with a description of the experience and training requirements.

Emergency plan.—An emergency reaction plan including all procedures for shutdown,
sequence of notifications, and so on must be provided.
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1.5.9

Buddy system.—The preferred level of protection to ensure the safety of personnel is
prescribed in the Lewis Safety Manual, Chapter 13, Confined Space Entry.

Users Radiological Training and Experience Record (NASA Form C-197).—When the
use of radioactive materials or radiation-producing equipment is involved, a C-197 for
each user must be attached. A user is defined as a person qualified by training and
experience to use radioactive material and ionizing radiation-producing devices in a
safe manner. The user is responsible for the safekeeping of use material and equip-
ment, as specified in the Safety Permit under his or her control.

Responsibilities

Requester (usually the project engineer).—The requester’s responsibilities are to

(a) Notify the cognizant Area Safety Committee chairman, after the conceptual
design is approved, of the forthcoming new operation, and arrange for an
introductory meeting

(b) Prepare the Safety Permit Request and arrange for all required supporting
documentation, allowing for appropriate lead time.

(c) Respond to all action items and requests for further information levied by the
cognizant Area Safety Committee

(d) Take necessary and timely action to obtain renewal of a Safety Permit

(e) Advise the cognizant Area Safety Committee of contemplated changes to the
operation or equipment and take necessary action to obtain a revised Safety Permit

(f) Take necessary action to close out a Safety Permit on completion of operations

Cognizant Area Safety Committee.—Responsibilities of the cognizant Area Safety

Committee are to

(a) Conduct reviews of proposals for all research operations, for modifications or
additions to facilities and equipment, and for any activities that affect safety
within the assigned safety areas; approve and issue Safety Permits for those
proposals that meet Lewis safety requirements, contingent on receiving suffi-
ciently complete technical information that satisfies all questions relative to
safety and on being satisfied that fail-safe requirements have been fulfilled.
(Requesters may appeal rejections, through the initiating division chief, to the
Executive Safety Board.)

(b) Notify the requester when it has determined that a Safety Permit is not required.
The chairman notes this on the request, affixes his or her signature, and returns
it to the requester through the Office of Environmental Programs.

(c) Consult, as required, with the Safety Assurance Office, the Office of Environ-

mental Programs, and advisory panels, on safety and environmental matters that
fall within their areas of specialization. All reviews and concurrences are to be a
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(4)

(f)

part of the safety review documentation and should be available for any required
post-accident investigation.

Specify, when appropriate, the need for qualified operators or any special condi- A4
tions on which the approval is based.

Conduct annual reviews to ensure that existing Safety Permits are current, that
is, that they have not expired, or that they have been reviewed prior to their
expiration date. The chairman is responsible for initialing the original Safety
Permit to certify that it has received its annual review.

Refer major safety issues or questions of significant risk assessment to the
Executive Safety Board.

Lewis Safety Assurance Office.—Responsibilities of the Safety Assurance Office are to

(a)

(b)
(c)

Administer, coordinate, and implement the Safety Permit Program at the
Cleveland Center and the Plum Brook Station

Participate (ex-officio) in the safety review process when necessary

Provide overall surveillance of the Safety Permit system

Executive Safety Board.—Responsibilities of the Executive Safety Board are to

(a)

(b)

Review and evaluate disputes concerning safety conditions, in the deliberations S
prior to the granting of a Safety Permit and in all major risk assessments sub- | =
mitted to it by a cognizant Area Safety Committee

Submit to the Director a written report reflecting its evaluations and recommen-
dations on major risk assessments

EXCEPTION: When Nuclear Regulatory Commission (NRC) requirements are
involved, decisions of the Radiation Safety Committee for Cleveland cannot be
overruled.

Office of Environmental Programs.—Responsibilities of the Office of Environmental

Programs are to

(a)

(b)

Review requests for Safety Permits, examining them for impact on the environ-
ment, for creation of radiological hazards, or for hazards to the worker because of
toxic materials or hazardous conditions; consult with advisory panels or Area
Safety Committees concerning matters under their cognizance

Indicate concurrences, after noting any special requirements, by signing the
Safety Permit Request (or Safety Permit Renewal Request) at the appropriate
location thereon
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1.5.10

1.5.11

(c) Return the Safety Permit Request, with all drawings and information, to the
requester so that it can be forwarded to the appropriate Safety Committee
chairman

Offsite Operations

Lewis employees at another NASA center or Government agency.—If an operation is
conducted at a site or in facilities of another NASA center or Government agency, or
in their aircraft or vessels, the safety review and approval procedures of the Center or
agency govern and are to be complied with; a Lewis Safety Permit is not required.
The Lewis employee in charge must take positive action on his or her own initiative
to ascertain the host organization’s requirements for safety approval and must see
that they are fulfilled. No Lewis operation may be conducted without such safety
approval. In addition, the Lewis employee in charge must inform the Lewis Safety
Assurance Office, by letter, of the nature and character of the offsite operation. The
Chief of the SAO is not responsible for reviewing and approving the operation (this is
the responsibility of the host organization). However, if the Lewis employee has a
significant concern based on his or her experience and expertise, the employee may
request that the chairman of the Lewis Executive Safety Board have the matter
appropriately investigated.

Lewis employees at unhosted site.—If Lewis personnel conduct an offsite operation
where there is no host organization, and if the whole organization has no properly
approved safety procedures in effect or the whole organization places all or part of the
safety approval under Lewis’ responsibility, the operation is subject to the same rules
and regulations set forth in the Lewis Safety Manual for onsite operations. All such
offsite operations require preparation of a Safety Permit Request in accordance with
this Manual. The offsite request is submitted to the Lewis Safety Assurance Office
for appropriate safety review and determination.

Government-retained offsite personnel.—Non-Government members of an offsite
research team, when retained as Government experts or consultants (i.e., special
Government employees), are also required to observe the pertinent regulations of the
Lewis Safety Manual. The Lewis employee in charge ensures that a copy of such
regulations and related instructions is made available. Safety regulations of other
Government agencies involved are recognized as a part of the total safety requirement
for the program and are to be adhered to by all Lewis personnel concerned.

Certification of Qualified Facilities Operators

Requester.—The Safety Permit requester completes NASA Form C-580, Qualified
Facilities Operators List, and submits it to the cognizant Area Safety Committee
chairman together with the NASA Form C-923, Safety Permit Request. The
requester also includes supporting documentation, as required, of the applicable
training programs provided to personnel listed on the C-580.

The operators training program requested by the C-580 should include, but not be

limited to, developing safety awareness and making operators fully knowledgeable of
and alert to potential hazards that could exist within their work environments.
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Cognizant Area Safety Committee.—The Area Safety Committee reviews and

approves the NASA Form C-580, Qualified Facilities Operators List. It also ensures,
by requesting supporting documentation from the requester, that training programs
have been conducted as required. The Safety Permit may not be issued until the
Qualified Facilities Operators List is approved.
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1.6 APPENDIX—SAFETY PERMIT FORMS AND QUALIFIED FACILITIES

OPERATORS LIST

ATTACHMENT 1

OATE
SAFETY PERMIT NO.
SAFETY PERMIT REQUEST COMMITTEE
USE W
ONLY
EMERGENCY CONTACT HOME PHONE
{Rnowisdgeable person)
T0 [} AREA SAFETY COMMITTEE NO.
’ [(ARernate)
PROJEGT ENGINEER NAME (Responsible Enginser) ORG. CODE PABX MAIL STOP
FROM
T_ACTIVITY (Describs Jr operation, faciity, equipmant, efc., salely approval)
2. LOGATION (Room, buiiding, cef, etc.) 3. DRAWING NOS. (X K UNIT NO. (Task) ]
5 TESTS (Nalurd of objectves, eic.)
(] N DA 7. TEST RUNS
START LENGTH: mme: ] workpay
O manr
COMPLE O weexeno
5 TEST CONDITIONS (Ll the moat hazardous conditons; uss of Ruids, powsr, ‘Tadiation, ofc.
MATERIAL, VOLTAGE, FREQUENCY, QUANTITY
FLUID, PRESSURE, TEMPERATURE. REMARKS
ETC. ETC. ETC. AT SITE IN RIG
9 MATERIALS DESCRIPTION "X~ Blocks for materials 10 be usad)
O roxc O corrosve [0 MEDICAL MONITORING REQUIRED FOR PERSONNEL
[ svropHoRIc O raioacTve [J exerosve
O omER (specty
mmmwmﬂmwmwnw-w Users Radiclogical Treiing & Expecence Fecord (NASA-T-107) o each user]
PHYSICAL FORM: TYPE OF RADIATION:
O seatep sounce O aen O canma ELEMENT OR COMPOUND
[0 unseaLep source O sera 3 neutRon ELEMENT OR COMPOUND WEIGHT
(J ass 0 oTHER escrive ¥ such RADIOACTIVE ISOTOPE
] voun 81 X-ay procucing equpment) WEIGHT % RAD. IS0, IN ELEMENTICOMP.
O sowo ACTIVITY CURIES

11. RADIATION DETECTION INSTRUMENTS

INSTRUCTIONS: If roquired (See LM/ 1703.7), sttach pertinent drawinge, hazards anslysis sndior Users Radiolagical Training and Exparience Record (NASA-C-197)

At Cleveland, send copy of this request with backup material aa required
1o Environmental Health and Chemical Analysis Branch (EHCAB). Alter
completion of investigation and/or sign-oft by EHCAB, requast shall be
submitted 1o cognizant Area Comimittea Chaimman through the Requesier.

At Plum Brook Station, send copy with bac lerial as

quired to

the Plum Brook Management Office, which shall forward the request to

the Environmental Health and Chemical Analysis Branch.

NASA-C-923 (Rev. 4-88)

MUST BE POSTED WITH SAFETY PERMIT
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ATTACHMENT 1

12. IS THERE A PRECEDENT FOR THIS WORK? 13, NASA-C-197 {attached)
(X "Yos™. give details) (Names) U ves Owo = =
O ves %
O o
4. DISCHARGE PRODUCTS (Radioactive. ve, bushble, toxic and sk i
PAODUCTS: Temperature MEANS OF COPING WITH EFFLUENT SAMPLING TYPE OF MONITORING
Radioactive, Noiss, DISCHARGE PRODUCTS DISCHARGED FREQUENCY DETECTION GROUP
Toxic, Hazards f{Abatement Device or TO
{Quantity or Degres) Treatment Pracess)

15. SAFETY PRECAUTIONS (indicate what provisions have beenn made lor the following typicel #ems)

SITUATION SAFETY PRECAUTION

A. Ventilation

B. Detection of hazardous condition (Radiation, toxicity, etc.)

C. Ignition sources

D. Safe locatlon of personnel during fests

E. Avcidance of unsafe contamination of fuel or oxidant

F. “Fail-Sale” means In case of power, pressurs, combustion
or personnsl failure L

G. Protective means in case of over-temperatura, over-pressure, E;
or over-spaed

H. Accident Procedure (Fire, explosion, spill)

I. Collapse of vessel from evacuation

J. Personnel protection (Protective clothing, breathing, apparatus,
__medical check, etc.)

K. Grounding

L. Guarding of live parts

M. Shielding (Radioactive material, radiation producing equipment, i
) and high frequency radiation) ;

N. Hazard - warning signs i

O. Level of buddy system
16. SPECIAL ITEMS {List pertinent itams peculiar to conditions of proposad tast) l

[ PROJECT ENGINEER (Signature) DATE REQUESTING OIVISION GHIEF (Signatury] BATE
VISOR (Sigrature) DATE ENVIRONM 3 LA ] H DATE
NASA-C-923 (Rev. 4-88) Reverse ) MUST BE POSTED WITH SAFETY PERMIT )
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ATTACHMENT 2

NOTE: COPY OF SAFETY PERMIT REQUEST MUST BE POSTED WITH THIS PERMIT.

NASN

Nationat Agronautics and
Space Administration

Lewis Research Center
Cleveland, Chio

SAFETY PERMIT

SAFETY AREA

PERMIT NO.

DATE ISSUED ] EXPIRATION DATE

WORK UNIT NUMBER [TASK)

REPLACES PERMIT NO.

LOCATION (Room, building. cell, etc.)

DRAWING NOS. (Affix color coded sticker here.*)

ACTIVITY (Describe rasearch operation, lacllity aquipment, elc., requiring salefy approvel.)

EMERGENCY CONTACT r’HMOOME

(Knowledgeable peraon)

(Alternate)

ACTIVITY APPRDVED FOR SAFETY SUBJECT TO THE FOLLOWING CONDITIONS:

SAFETY APPROVAL REQUESTED BY
(Project Engincer’s name)

AREA SAFETY COMMITTEE

ACTIVITY COMPLETED

REVIEWED BY

APPROVED (Chewrman) OATE

SIGNATURE

INSTRUCTIONS

Arsa Solety Committes Choirmon

Afrer approvs] of the Safety Permit Requsst
(NASA-C-923), complete this permit in accor-
donce with proceduces prascribed in LMl
1703.1 ond send one copy to each of the
fallowing for:

CLEVEL AND PLUM 8ROOK

Project engineer (Resp. Safety Operations Branch

Eng.) Project engineer (Resp.
Environmental Health & Eng.)

Chemical Analysis Br. Plum Brook Management

Safety Operations Branch Office

Project Engincer (Responsibie Engineer)

1. Post o copy of this Parmit, together with
a copy of the Sofety Permit Request ond
o copy of the Safery Permir Renewnl Re-
quest (when applicable) ot the locotion
described.

. Submit & new Safety Permit Request
(NASA-C-923) if:

@. the activity will not be completed by

the expiration date;

b. any change i3 mude in conditions as

described in thls permit.

1. Submit o Safety Permit Renews! Ra-

quest (NASA-C-590) ot least 30 doys
priee 1o the expiration date if:

a. the activity will not be completed
by the explration date

b. no change is made to the oper-
otion as described in this Permit

. When the activity is completed, re-

move thia parmit, indicote the com-
plation date, and sond it to the cog-
nizont Arsa Safety Commitiee chalt-
man,

NASA-C-019 (Rev. 4-86)

1-37

NASA-Leawis:




ATTACHMENT 3

SAFETY PERMIT RENEWAL REQUEST

SAFETY PERMIT NO.

EXPIRATION DATE

SAFETY AREA
TITLE LOCATION (Room, Bidg., Ce¥, elc.)
Review has been made of the activities covered by the Safety Permit identified above. This review revealed no changes
in the purpose, proceduras, operational limits, constraints, or design of the facility or operations. No new hazards
have been identified.
Logistical changes such as qualified operators, phone numbers, emergency contacts, etc., are noted below.
LOGISTICAL CHANGES

RENEWAL REQUESTED BY (Name) ORG. MAIL STOP PABX
REQUESTER [Signature) DATE HEQUESTING DIVISION CHIEF (Signature) DATE
SUPERVISOR(Signature) DATE

Attach copy of current Safety Permit to this request and send to Ernvironmental Health and Chemical Analysis
Branch (Mall Stop 21-15) for approval. When approval Is received from Environmental Health and Chemical
Analysis Branch, forward to Cognizant Area Safety Chairman.

APPROVALS
ENVIRONMENTAL HEALTH and CHEMICAL ANALYSIS BRANCH (Signaturs) DATE
AREA SAFETY COMMITTEE CHAIRMAN (Signature) DATE

NASA-C-590 (Rev. 11-86)

MUST BE POSTED WITH SAFETY PERMIT
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ATTACHMENT 4

QUALIFIED FACILITIES OPERATORS LIST

DATE

| TYPE OF FACILITY, EQUIPMENT/RESEARCH AFPARATUS OR DESCRIPTION OF OPERATION

BUILDING (Name) CELL NUMBER

ROOM NUMBER

ORGANIZATION CODE

SAFETY PERMIT NUMBER

EXPERIENCE AND TRAINING REQUIREMENTS

QUALIFIED FACILITIES OPERATORS

NAME

ORG. CODE

NAME

ORG. CODE

APPROVALS

DATE

REQUESTER OF SAFETY APPROVAL

[BRANCH CHIEF OF QUALIFIED FACILITY OPERATORS

SAFETY COMMITTEE CHAIRMAN

INSTRUCTIONS

be referenced.

1. Attach to the Safety Permit at the specific facility, equipment, and/or rasearch apparatus.

2. Safety Commitiee Chairman will assure that the Qualified Facilities Operators List is current and training
programs have been conducted during reviews/inspections of test rigs, facility systems and equipment.

3. Line management will implement training programs to certify qualified operators and review the form
concurrently with Safety Permit renewal.

4. Training shall be classroom work and/or on-the-job training. Written procedures and/or manuals shall

NASA-C-580 (Rev. 8-86)
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2.1

2.2

2.3

Chapter 2. TRAINING REQUIREMENTS
SCOPE

This chapter establishes policy and procedures and assigns responsibilities for safety
training of Lewis employees. It also describes the minimum requirements for the
various certification levels for personnel involved in potentially hazardous operations.
This chapter is not a direct instruction to contractors, but provides guidance for
Lewis officials responsible for ensuring NASA contractor compliance with personnel
safety training and certification.

DEFINITIONS

(a) Certified personnel (CP). Those who meet the requirements set forth by the
authority responsible for certification. CP’s are not associated with Safety
Permits, as for the operation of a test rig or facility.

(b) Hazardous material. A substance or material in a quantity and form which may
pose an unreasonable risk to health and safety or property when transported in
commerce (49 CFR 171.8). The Secretary of Transportation has developed a list
of hazardous materials, which may be found in 49 CFR 172.101.

(c) Potentially hazardous operations. Operations in which hazardous materials are
used or handled or in which other materials, phenomena, or elements are used at
such abnormal environmental or physical parameters that personnel injury or
illness or property damage could result if special precautions are not followed
(e.g., high-pressure gas operations in excess of 150 psig; low-pressure, high-
volume gas operations; voltages above 110 volts; storage or handling of propel-
lants or explosives; use of heavy lift material-handling equipment; high- or
low-temperature environments; environments with less than 19.5 vol % or more
than 25 vol % oxygen at normal atmospheric pressure; forced variations in grav-
ity; excessive radiation; or excessive noise as defined by national consensus
standards or Lewis-established standards, whichever is stricter).

APPLICABILITY

The procedures, responsibilities, and requirements as set forth in this chapter apply to
Lewis employees, to all NASA contractors in accordance with the terms of the
contract, and to other Government agency employees who support operations at
Cleveland, Plum Brook, and other facilities under Lewis Research Center cognizance.

This chapter does not apply to personnel who operate a test rig or facility requiring a
Safety Permit. The certification of qualified facilities operators is specified in
Chapter 1, Section 1.5, Safety Permit System.

This chapter does not apply to personnel engaged in skill operations, such as solder-
ing, brazing, crimping, and potting, already certified by quality assurance organiza-
tions or to personnel performing inspections with dye penetrant, magnetic particles,
ultrasound, radiography, magnaflux, and such.
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2.4

2.5

2.6

2.6.1

Nothing in this chapter shall be used as a justification for allowing hazardous duty
payments, environmental differential pay, or premium pay; nor will the fact that a job
qualifies for hazardous duty pay imply that it is covered by this chapter. It has
always been NASA policy to make all operations, even potentially hazardous testing,
as safe as possible.

AUTHORITY

The authority for these policies and procedures derives from Executive Order
No. 12196; 29 CFR 1960, “Basic Program Elements for Federal Employee Occu-
pational Safety and Health Programs and Related Matters,” Subpart H; and
NHB 1700.1, the “NASA Basic Safety Manual,” Chapter 6.

POLICY

It is the policy of Lewis Research Center to administer its operations so as to ensure
that personnel at Lewis are trained to perform their work in accordance with appli-
cable safety and health standards and to employ careful and safe methods of opera-
tion, thus ensuring high standards of reliability and protecting the Center’s mission.
People who perform or control hazardous operations or who use or transport hazard-
ous material must possess the necessary knowledge, skill, judgment, physical ability (if
specified in the job classification), and certification to do the job safely and in a
healthful manner.

RESPONSIBILITIES
Safety Training

Although line management bears the prime responsibility for the safety training of
employees and the safe operation of facilities and equipment, employees also have a
direct responsibility in the proper functioning of the Center safety program; they
should follow safe work practices, properly use protective clothing and equipment,
report mishaps in a timely manner, and implement any indicated corrective actions.

In addition, the Office of Mission Safety and Assurance (OMS&A) and the Safety
Assurance Office (SAO) (with assistance as needed from the Technical and Admini-
strative Training Branch (T&ATB), the Office of Environmental Programs (OEP),
and line management) are responsible for coordinating occupational safety and health
training needs and overseeing training efforts. To do this, they must

(a) Identify safety- and health-related training needs

(b) Determine budget requirements for training

(c) Develop safety- and health-related training courses

(d) Ensure that training records reflect employee safety training

2-2
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2.6.2

Certification Program

The responsibility for overall policy development of the certification program rests
with the Office of Mission Safety and Assurance. Other organizations’ responsibilities
are as follows:

Line management.—Each line organization is responsible for managing the certifica-
tion program for its employees and contractors in accordance with the policies in this
chapter. As the certifying authority, line management is responsible for

(a) Establishing certification requirements for certified personnel (CP) in accordance
with minimum standards set forth in this chapter

(b) Tracking and documenting certification requirements, and maintaining CP
rosters (NASA Form C-9874) or issuing an Operators Card

(c) Notifying, retraining, and retesting those personnel who fail to meet minimum
certification requirements

d Ensuring that recertification training is conducﬁed prior to the expiration date of
g
a CP’s certification

Medical services.—The Office of Health Services is responsible for

(a) Determining the need for physical examinations that will establish fitness for
duty or that assist in establishing a baseline or occupational exposure level

(b) Overseeing or conducting the required medical examinations in support of the
certification effort and ensuring compliance with OSHA and other federal, state,

and local agency medical monitoring and recordkeeping requirements

(c) Conducting initial, routine, and termination examinations for those personnel in
categories of hazardous operations that require a medical examination

Safety Assurance Office.—The SAO is responsible for

(a) Reviewing certification requirements set forth by the certifying authority,
thereby ensuring that the minimum standards are met

(b) Auditing the certifying authority periodically to ensure that documentation of
personnel training and certification is proper and consistent with the require-

ments set forth in this chapter

Technical and Administrative Training Branch.—The T&ATB is responsible for

(a) Assisting line management and the Safety Assurance Office in facilitating safety
certification training courses for Center personnel
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2.7

2.7.1

2.7.2

2.7.3

(b) Maintaining and updating training records as personnel complete training

courses, and annotating those records as personnel successfully pass the

certification requirements %
SAFETY TRAINING

Target Groups

Appropriate instruction and job-related safety information are required for all
employees, with additional emphasis for

(a) Managers and supervisors

(b) Collateral duty safety personnel and Area Safety Committee members
(¢) Employee representatives

Training Areas

The training program will be structured to ensure, at a minimum, that the following
information is provided to all Lewis employees and to others as applicable:

(a) Essential features of Public Law 91-596, the “Occupational Safety and Health
Act (1970)"

(b) Essential features of Executive Order 12196, “Occupational Safety and Health LN
Programs for Federal Employees”

nmme

worem

(c) Requirements of 29 CFR 1960.59, “Basic Program Elements for Federal
Employee Occupational Safety and Health Programs and Related Matters”

(d) NASA’s and Lewis’ Occupational Safety and Health Programs and pertinent
publications and directives

BT L IR

(e) Individual employee rights and responsibilities

e |

(f) Specific job-related safety and health information such as hazards of the job; safe
work practices; hazards of the work environment; use and care of personal
protective equipment; first aid procedures; and reporting of injuries, illnesses, and
hazardous conditions

10 YUM AN 1

Target Group Training Needs

Managers and supervisors.—Occupational safety training for managers and super-
visory employees will be provided so that they can identify and report safety hazards
in their work environments and identify and strive to eliminate unhealthful and unsafe
work methods of their employees. This training will cover Section 19 of Public

Law 91-596, Executive Order 12196, the requirements of 29 CFR 1960.59, and
program requirements. The instruction will help to develop requisite skills in

Tormmem |

2-4

TEi



2.7.4

2.8

2.8.1

implementing safety programs within the work units, including training and
motivating employees toward safe work practices and making them aware of their
specific responsibilities in the programs.

Collateral duty safety personnel and Area Safety Committee members.—Upon
appointment to a collateral duty safety position or to an Area Safety Committee, an
employee will be provided with appropriate training commensurate with the scope of
the assigned responsibilities. Such training must include NASA’s Occupational Safety
Program; Section 19 of Public Law 91-596 (the “Occupational Safety and Health
Act”); Executive Order 12196; the requirements of 29 CFR 1960.59; NASA procedures
for reporting, evaluating, and abating hazards; NASA procedures for reporting and
investigating allegations of reprisal; recognition of hazardous conditions and environ-
ments; identification and use of occupational safety standards; and other appropriate
rules and regulations.

Employee representatives.—Training for Lewis personnel who are representatives of
employee groups, such as recognized bargaining units, will include information and
materials that will enable such groups to ensure safe working conditions and practices
in the workplace. Such instruction should enable these groups to effectively assist in
conducting workplace safety inspections and monitoring the safety program’s
effectiveness.

Workplace employees.—Managers and supervisors are responsible for recognizing
potential hazards in their areas and arranging for special training for workplace
employees. Such training must include general information on the NASA safety
programs, the Lewis safety programs, and the employees’ roles and rights, and
specific training relating to hazards in their particular workplace.

Two courses are mandatory for all new employees: “Lewis New Employee Safety
Orientation” and “Federal Hazard Communications Training.” They are available on
videotape in the Learning Center.

Schedule

A comprehensive occupational safety and health training schedule for each new fiscal
year will be published by the T&ATB with assistance from the SAO, OEP, and the
Lewis Fire Department.

CATEGORIES OF POTENTIALLY HAZARDOUS OPERATIONS
Category 1

Category I hazardous operations are those tasks that potentially have a high degree of
immediate hazard to the operator or user, other employees, NASA equipment,
facilities, or the public. Additional Category I tasks can be designated by a certifying
authority or his/her appointee in a task area. The following personnel are involved in
Category I tasks:



2.8.2

(a) Air crew members (FAA licensing may not be sufficient)

(b) Centrifuge subjects and operators

(c) Critical lift crane operators (critical to be determined by the installation in
accordance with the replacement value, uniqueness of the material lifted, and the
hazards involved)

(d) Firefighters

(e) Propellant or explosives users

(f) Propellant or explosives handlers

(g) Rescue personnel

(h) Self-contained atmospheric protective ensemble (SCAPE) users

(i) Self-contained underwater breathing apparatus (SCUBA) divers and other
underwater divers

Category I1

Category II operations are those tasks that, if not done correctly, could create a severe
hazard to the operator or user, other personnel, and/or property. Category II
operations can be designated by each of the certifying authorities; the following
personnel are involved in Category II tasks:

(a) Altitude chamber operators

(b) Heavy equipment operators (e.g., forklift)

(c) High-pressure liquid/vapor/gas system operators (above 150 psig)

(d) High-voltage electricians (above 110 V)

(e) Confined space monitors

(f) Hyperbaric chamber operators

(g) Explosive-actuated tool operators

(h) Radiation (ionizing and non-ionizing) workers

(i) Tank farm workers

(3) Wind tunnel operators (if not covered by Safety Permit)

(k) Welders
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(1) Hazardous material users (unless covered above in Category I)
(m) Crane operators (other than critical lift)
(n) Riggers for hoisting operations

2.8.3 Category III
Category III hazardous operations pertain strictly to operations of handling, trans-
porting, or packaging hazardous materials without otherwise disturbing the basic,
properly packaged shipping container that holds the hazardous material. Operations
that involve the reduction of palletized, or otherwise combined, items of packaged
hazardous materials qualify as handling.

2.9 CERTIFICATION REQUIREMENTS
All personnel engaged in potentially hazardous operations at the Category I, II, or III
level, as determined by line management, the OEP, or the SAO, will be certified as
capable to operate the equipment or perform their jobs in a safe manner if they meet
the standards set forth here.

2.9.1 Category 1
For Category I hazardous jobs, the following are minimum requirements for certification:
(a) Physical examination (see Sec. 2.9.4)
(b) On-the-job training
(c) Classroom training (for initial certification and as needed)

(d) Written and/or hands-on examination (as needed)

(e) Issuance of a certification card or listing on a Certified Personnel Roster, NASA
Form C-9874

(f) Annual retraining that will include review of emergency response procedures and
first ald procedures

(8) Periodic Category I recertification as determined by the certifying authority and
the SAO (not to exceed a 4-year interval)

2.9.2 Category 11

For Category II hazardous jobs, certification requirements should be similar to those
of Category I (Sec. 2.9.1) except for appropriate reductions in the levels of examina-
tion, training, and testing, to be consistent with the lower potential hazard levels of
Category II jobs. Certification requirements are left to the discretion of each certify-
ing authority, with the approval of the SAO.
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2.9.3

2.9.4

2.10

Category 111

For Category III hazardous jobs, the following are minimum requirements for
certification:

(a) Specific training in Federal, NASA, and local rules for preparing, packaging,
marking, and transporting hazardous materials associated with the job

(b) Examination by written test to determine the adequacy and retention of the
training

(c) Issuance of a card or license (to be carried on person) listing name, date, mate-
rials for which certification is valid, signature of certifying official, and date of
expiration

(d) Periodic Category III recertification as determined by the OEP and SAO, in the
absence of any state or Federal requirements

Need for Physical Examination

Unless otherwise specified, the need for physical examinations for Category I and II
jobs, either as a means to determine fitness for duty or to assist in establishing a
baseline for occupational exposure level, will be determined by the Lewis Medical
Officer and will be in compliance with the applicable codes, regulations, and standards
covering the particular occupation or environment. The need for fitness-for-duty
examinations should be based on the hazardous consequences if an employee should be
unable to perform the job correctly because of physical or mental deficiencies.

CERTIFICATION PROCEDURES

To certify personnel to perform Category I, I1, or III hazardous operations follow these
steps:

(a) Line management (to facilitate tracking, this should be no lower than branch
level) should submit the type of operation, category of hazardous operation, and
certification requirements to the SAO for approval. NASA Form C-9875,
Request for Certification of Personnel for Potentially Hazardous Operations,
should be used for this submittal.

(b) The SAO will review the information to determine that the selected category is
appropriate and that the certification requirements meet the minimum as set
forth in this chapter. If the requirements do not meet the minimum, the SAO
will consult with line management to reach an acceptable set of requirements.

(¢) Line management will implement the requirements and document all actions by
type, name and organization of employees involved, and date.

2-8



2.11

(d) The Technical and Administrative Training Branch, along with line manage-

ment, will ensure that employee training records are updated to reflect successful
completion of certification training.

(e) Line management will issue an Operators Card to the certified personnel (CP) or
will maintain a roster (NASA Form C-9874) of CP’s by operation. Operators Cards
and Certified Personnel Rosters will be signed by the individual employee’s
manager or supervisor. Contractors who successfully complete the certification
training will have their Operators Cards or Certified Personnel Roster signed by
their respective managers. Personnel who fail to meet minimum certification
requirements will be notified by line management for retraining and retesting.

() The SAO will audit the certification and documentation of training.

BIBLIOGRAPHY
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Public Law 91-596, 84 stat. 1589. 1970. Occupational Safety and Health Act
(OSHA), 1970. -

Title 29, Code of Federal Regulations, Pt. 1960. Basic Program Elements for Federal
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Title 49, Code of Federal Regulations, Pt. 172, Sec. 101. Hazardous Materials Tables, 7
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3.1

3.2

3.3

Chapter 3. ENVIRONMENTAL QUALITY
SCOPE
This chapter sets forth policies and requirements for the construction and operation of
Lewis facilities that may contribute waterborne wastes to sewer systems, emit air
contaminants to the atmosphere, or produce wastes that require offsite disposal. The

provisions herein are in accord with the national effort to improve environmental quality
through prevention, control, and abatement of pollution from Federal facilities.

APPLICABILITY

This chapter applies to all facilities of the Lewis Research Center at Cleveland and at
the Plum Brook Station.

AUTHORITY

The authority for these policies and requirements comes from the following:

(a) “Federal Water Pollution Control Act” (33 U.S.C. 1251 et seq.)

(b) “Air Pollution Prevention and Control Act” (42 U.S.C. 7401 et seq.)

(c) “Resource Conservation and Recovery Act” (42 U.S.C. 6901 et seq.)

(d) “Comprehensive Environmental Response, Compensation, and Liability Act” (42
U.S.C. 9601 et seq.)

(e) “Toxic Substances Control Act” (15 U.S.C. 2601 et seq.)

() “National Environmental Policy Act” (42 U.S.C. 4321 et seq.)

(g) Executive Order 12088, “Federal Compliance with Pollution Control Standards”
(h) LMI 8800.4, “Lewis Environmental Quality Program”

(i) LMI 1703.1, “Safety Permits®

(j) LMI 8800.5, “Preparation and Review of Environmental Assessments”
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3.4

3.5.

3.5.1

3.5.2

3.5.3

3.5.4

3.5.5

POLICY

It is the policy of the Lewis Research Center to comply with all applicable regulatory .
standards in carrying out its mission and to provide technical leadership in protecting V/
and enhancing the quality of the environment.

RESPONSIBILITIES

The organizational responsibilities for environmental protection are fully spelled out in
LMI 8800.4, “Lewis Environmental Quality Program.” The following paragraphs
briefly describe the responsibilities of certain organizations and individuals.

Environmental Pollution Control Board

The Environmental Pollution Control Board (EPCB) sets Lewis environmental policy
and serves as the Center’s environmental decision-making board. The EPCB serves as
an appeal channel for unresolved questions pertaining to the environmental impact of

Lewis operations.

Office of Environmental Programs

The Office of Environmental Programs (OEP) is responsible for recognizing, measuring,
and recommending control of hazardous factors in the work environment. The OEP
implements policies formulated by the EPCB.

Facilities Operations Division <7

The Facilities Operations Division is responsible for physical operation and maintenance
of the process water systems and the industrial waste system at the Cleveland Center.
This responsibility includes oil separator pit maintenance, oil skimming operations, emer-
gency spill containment, and sludge removal. These functions are performed at the Plum
Brook Station by the support services contractor’s Technical Services Group.

Fire Department

At the Cleveland Center, the Lewis Fire Department assists in operational surveillance
and is the focal point of communications in initiating emergency spill containments and
cleanup plans. At Plum Brook Station the support service contractor’s Plant Protection
Group performs this function.

Building Managers

Building Managers are trained in appropriate environmental requirements and serve as
monitors of the area to help ensure that these requirements are being met. This
includes, specifically, making periodic checks on the waste disposal dumpsters and scrap-
metal hoppers. Any questions or comments concerning other requirements will be
directed to the Office of Environmental Programs.
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3.5.6

3.6

3.7

3.7.1

3.7.2

Individuals

It is the responsibility of each employee, whether civil servant or contractor, to use com-
mon sense and be familiar with requirements applicable to his/her work area so as to
ensure that the operations of the Center do not have any unnecessary adverse impact on
the environment.

Any person who becomes aware of any spill or any inadvertent or unauthorized release of
toxic or hazardous materials shall report the incident by dialing 911.

REQUIREMENTS FOR DESIGN AND CONSTRUCTION

All facilities shall be designed and constructed in accordance with the criteria and stand-
ards set fourth in the authorities cited in this chapter. In addition, these facilities shall
comply with local, state, and Federal regulations and codes that apply to protection of
the environment.

The assessment of environmental impact and evaluation of design, construction, and
modification activities shall be done in the initial planning stages. Requirements govern-
ing such assessments are contained in LMI 8800.5, “Preparation and Review of Environ-
mental Assessments and Environmental Impact Statements.”

Except for domestic type sewage originating at standard plumbing fixtures, all designs,
whether for new facilities or for modifications to existing facilities, in which connections
are to be made to any Lewis waterborne waste disposal system or in which new dis-
charges are to be released into the atmosphere shall be submitted for review, evaluation,
and approval by the Office of Environmental Programs (OEP) and the Process Systems
Safety Committee. Approval shall be reflected in the issuance of a Safety Permit and
shall be secured before procurement, installation, or modification is initiated.

REQUIREMENTS FOR OPERATION AND MAINTENANCE
Facilities

Facilities will be operated and maintained so as to achieve compliance with the standards
described in Section 3.6 and with regulations issued by the authorities cited in Section 3.3.
The line management responsible for an operation is also responsible for ensuring that
these requirements are met. The OEP can provide guidance about the required permits,
discharge limitations, and other standards.

Disposal of Nonradioactive Hazardous Substances
A number of collection sites throughout the Center have been established for the segre-
gated collection of waste oils and hazardous solvents. The wastes at these sites are

picked up at least every 90 days by the hazardous waste management group of the OEP.
When making a pickup, this group also leaves empty drums for waste collection.
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3.7.3

3.8

The Building Manager for each area (at Plum Brook, the site supervisor) is responsible
for performing weekly inspections of the waste collection areas to ensure that drums are
properly labeled and in good condition. The OEP will provide the necessary forms and
training to enable the Building Manager to perform this function. It is the responsibility
of the Building Manager to attend the required training.

A NASA Form C-260 is used to arrange for disposal of any hazardous waste generated
outside the normal course of business. All such wastes must be disposed of within

90 days of their generation. The organization in charge of a project is responsible for
making arrangements in advance for wastes that may be generated and for inspecting the
wastes prior to their shipment offsite.

Disposal of Radioactive Waste

Disposal of any radioactive waste will be coordinated and overseen by the Health Physics
Office. It is the responsibility of the group generating radioactive wastes to make
arrangements with the Health Physics Office beforehand to ensure proper handling,
storage, and transportation.
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4.1

4.2

Chapter 4. HAZARDOUS MATERIALS

SCOPE

This chapter is organized to consider the safety aspects of potentially hazardous mate-
rials and to direct employees to information on such toxic chemicals as carcinogens,
solvents, propellants, mercury, asbestos, beryllium, lead, and any other hazardous
chemicals identified by the Occupational Safety and Health Administration, the Environ-
mental Protection Agency, and other sources. This chapter will also identify Lewis
functional organizations that can assist in assessing the safety hazards of working with
hazardous materials, and in providing engineering controls, guidance, training require-
ments, personal protective equipment, and general safety practices.

DEFINITIONS

(a) Hazardous material. “A substance or material in a quantity or form which may pose
an unreasonable risk to health and safety or property when transported in commerce”
(49 CFR 171.8). The Secretary of Transportation has developed a list of hazardous
materials, which may be found in 49 CFR 172.101. Typical hazardous materials are
those that may be highly reactive, poisonous, explosive, flammable, combustible,
corrosive, radioactive, or carcinogenic, or those that contaminate or pollute the
environment, or cause adverse health effects or unsafe conditions. Regulation 29
CFR 1910.1000, “Toxic and Hazardous Substances,” lists those chemicals held to be
hazardous.

(b) Physical hazard. A chemical or product that has been scientifically established to be
a combustible liquid, a compressed gas, an organic peroxide, or an oxidizer, or that is
explosive, flammable, pyrophoric, unstable (reactive), or water reactive.

(c) Material Safety Data Sheet (MSDS). A document, provided by the manufacturer or
importer of a hazardous chemical or prepared by Lewis researchers, that identifies a
hazardous material and provides information about the physical and health hazards
associated with it. (See samples of MSDS’s in the appendix.) Note that all MSDS’s
are not necessarily alike; however they must contain certain key information, which
includes the following: product identification, manufacturer’s name and address,
hazardous ingredients information, physical and chemical characteristics, fire and
explosion hazard data, reactivity data, health hazard data, precautions for safe
handling and use, and control measures.

Additional information on MSDS’s can be found in the “Material Safety Data Sheet

Dictionary,” which includes over 300 terms commonly found in MSDS’s and abbrevi-
ations, acronyms, and synonyms, along with explanations of the various sections

found in an MSDS.

(d) Carcinogen. A chemical to which any of the following apply:

- It has been evaluated by the International Agency for Research on Cancer (IARC)
and found to be a carcinogen or potential carcinogen.
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4.3

4.4

4.5

- Tt is listed as a carcinogen or potential carcinogen in the latest edition of “Annual
Report on Carcinogens” published by the National Toxicology Program.

- It is regulated by OSHA as a carcinogen.
(e) Highly toxic. A chemical falling within any of the following categories:

- A chemical that has a median lethal dose (LD50) equal to or less than 50 milli-
grams per kilogram of body weight when administered orally to albino rats
weighing between 200 and 300 grams each.

- A chemical that has an LD50 equal to or less than 200 milligrams per kilogram of
body weight when administered by continuous contact for 24 hours (or less if
death occurs with 24 hours) with the bare skin of albino rabbits weighing between
2 and 3 kilograms each.

- A chemical that has an LD50 in air equal to or less than 200 parts per million by
volume of gas or vapor, or an LD50 equal to or less than 2 milligrams per liter of
mist, fume, or dust when administered by continuous inhalation for 1 hour (or less
if death occurs within 1 hour) to albino rats weighing between 200 and 300 grams
each.

APPLICABILITY

The provisions of this chapter apply to all hazardous materials used at the Cleveland
Center and Plum Brook Station.

POLICY

It is Center policy that an employee’s health and safety is the highest priority; therefore,
all Lewis, tenant, and resident support services contractor employees who handle, store,
transport, use, produce, or dispose of hazardo